
PROGRESS REPORT 


FOREST RESEARCH WORK IN INDIA 

FOR THE YEAR 1919-20 
(FOREST YEAR) 

» 

\ 

Including the Administration Report 

I 

OF THE 

FOREST RESEARCH INSTITUTE 
Debra Dun 


, ^ . ALLAHABAD 
TUG PIONEER PRESS 
- t92Q 


} 



RAJASTHAN UNIVERSITY LIBRARY 

DATE LABEL (/' f') 

Call No. .Tp. .‘i ^ ^ ^ NO Ct 

Date of Release 

Accn. No.^23lI^SS Z®'" 


This book should be returned to the library on or 
before the date last stamped below. 


1 


I 

1 


1 

1 

1 


( 

1 

1 

1 


1 

1 


1 










. ’’•'ALLAHABAD 

the'j>iOVe^ press 




CONTENTS, 


Chapter 

Introduction. 

I. General 

II. Silviculture and Working Plans 

$ 

III. Forest Botany ... 

IV. Forest Economy ... ... 

V. Forest Zoology «•« oos 

VI. Forest Chemistry • •• 

VII. Forest Publications 
Appendices 

* • 1 1 •• 


Pace 

••• i 

- ... 3 

... i8 
... 22 
... 33 

.. 36 

... 43 
... 44 




INTRODUCTION. 


If this annual ^report in its revised form is to serve the purpose 
which is desired it will bring to the noUce of forest officers interested 
in mlvicultural and other kinds of development the work which is being 
done in all the provinces and, although it may be in an abbreviated form, 
the dissemination of ideas, especially those which are proving successful, 
under one cover will surely save the time and effort of those who arc grop- 
ing their way and thereby make far more rapid progress than has been 
possible in the past. The first report of its kind is necessarily deficient. 
It is certain that the reports of future years will gain in fullness and 
value if the central Forest Research 'Institute and the Provinces all 
combine to make them so. 

What follows under the main heads of research is inevitably an 
almost word-for-word compilation from the information furnished by 
tbe dificrent reportin officers. 




CHAPTER 1. 

GENERAL. 

The development of forest research and its organisation in Indiai 
which has been taking shape during the past few years, partly on 
account of a better appreciation of the need of the scientific study of 
our resources and in part as a result of the extraordinary demands of 
the war, has gone forward a good step during the year. 

The enlargement of the central Research Institute at Dchra Dun 
has been under consideration for the last four years, and a scheme 
entailing an expenditure of 30 lakhs has now been sanctioned by the 
Secretary of State. This scheme will involve the transfer of the present 
Institute to a new site and for this pnrposc possession was taken of 
i,33y acres of very suitable land just as the year was closing. The five 
main branches of tlic Institute remain the same, but with the exception 
of the silvicultural branch all will gradually undergo very considerable 
expansion at Dehra in personnel as well ns in plant and materials. The 
silvicultural branch, as is inevitable from the great amount of local work 
to be done, is being partially decentralised from Dehra, and the latter 
will eventually be left chiefly as a co-ordinating and advisory centre for 
the work of the Provinces; this decentralisation will not diminish the 
responsibilities of the central Silviculturist. 

The principal directions of the enlargement of the economical 
branch at the central Institute arc towards obtaining a greater knowledge 
of the technical properties of the Indian timbers and prolonging their 
life in various ways which have been studied much more closely in the 
United States of America *and Canada, as well as tlib study of pulp and 
paper possibilities on a scmi-commen:ial scale. 

Still greater changes are taking place in the Provinces. On ist 
January 1920 new Fo^st Circles of Working Plans and Research 
work were instituted bbth in Burma and the United Provinces, while 
on the 1st February a Utilisation Circle, such as had previously existed 
in the United Provinces, was added in Burma. These Ftovincss had 
previously each had a research officer or silviculturist. 
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It is planned to establish a complete research institute in Burma 
which will keep in touch with the central Institute. While research 
work in the properties and use of timbers will be undertaken in the 
mdst heat of Lower Burma and at the big commercial timber centre 
of Rangoon, it is intended to place the Burma Forest Research Institute 
in Maymyo and for this purpose plans have been prepared and the' site 
is being cleared. No officers have been appointed yet but on the return 
of those now on leave it is proposed to create posts of silviculturist, 
botanist, and entomologist and a chemist will also be engaged in due 
course. The Institute itself will provide office and laboratoiy accom- 
modation for these officers and their staff, and will also house the 
herbarium and a reference library and accommodation for photographic 
work. 

The deputation of special officers for the investigation of silvicul- 
tural problems took effect both in Madras and in Bengal during the 
year. Each of these also has a utilisation officer. Forest research is 
claiming attention in other provinces as well, as is evident from the 
account of the investigations under way and in some at least the failure 
to appoint special officers is due solely to the extreme shortage of 
staff. 

These few words 'will be a sufficient introduction to the work done 
during the year in the central Institute and ip the Provinces, as reported 
to this office. 



CHAPTER II. 

SILVICULTURE AND WORKING PLANS. 

Central iNsriTctTE. 

Stati^ieah — Owing to the abseace on leave of the Silviculturist, 
plot worfc, ledgering, and experimental work were considerably in 
arrears when Mr. Howard took over charge in October and a large 
amount of time has been spent in bringing these two items up to date. 
Plot ,work is not completely up to date yet but it will be so 
.before the touring season of 1920 begins. Ledgering is practically 
up to date. Experimental work is always rather behind band owing 
to the impossibility of carrying it out from Dehra Dun but with the 
appointment of local silviculturists this branch of research should make 
more headway than hitherto. 

During the year 26 sample plots were remeasured and y new 
ones inaugurated and 24 experimental plots inspected. There are now 
294 sample plots and 76 experimental plots distributed among the 
various provinces which have been set out by oflBccrs of this Institute. 

The methods and forms approved by the Board of Forestry in 1919 
have been used entirely in remeasurements this year and at the same 
time the old measurements made under the former methods have been 
corrected as far as possible. Besides the above a large number of old 
measurements on plots not due for remeasurement have also been 
corrected to the new method. 

In order »o make these corrections it was not sufficient merely 
to snbstitnte the diameter equivalent to the measured girth and 
convert the volume calculated from Troup’s quarter-girth volume 
tables into volumes calculated under the n-r" method as this would 

w m * 

still contain any error introduced by girth measurement. In order 
to ascertain this error all recently-remeasured plots were measured 
both by girth and diahicter and the error calculated therefrom. 
The species $0 measured were sal and deodar. It was found 
that the avera^ error for both species is a constant and the same 
constant for each. It is possible that the constant will not be the same 
exactly for,' other species but the diflcrcnce is likely to be exceedingly 
Spiall and it ill* thought that the constants found ma^, bo'.used by local 
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The small experiments at Zabarkhct, a large blank in the sal 
forest near Lachiwala, which is also a frost hole, have passed into the 
next stage. So many of the results depended on intensive weeding 
in the rains, which is often not possible under the local conditions 
prevailing in Debra Dun, that this has been ruled out for further work. 

It appears from the former small experiment that chir pine (Ptnus 
Imgifolia) sowings do better unweeded than weeded, while sissoo 
{Dalbergia Sissoo) sown in December on clear ground arc a foot high 
before the rains break and the grass comes, and root and shoot cuttings ' 
of sissoo put out^in December on clear ground arc 3 feet high hefore 
the rains break. 

' The present experiments are reduced in number but on a larger 
scale than those of the preceding year. They consist of an acre of 
chir pine sowing^ on land ploughed up before the rains which will now 
be left untended, secondly half an acre of sissoo which will be sown 
in December and then left, and thirdly 3^ acres of root and shoot 
cuttings of sissoo which will be put out in December and then left 
untended. In addition two smaller experiments of i acre each have 
been started, one planted with bamboo {De$ufn>eafaims slriciHs) seed- 
lings and the other sown with BuUa frondosa. Although chir pine 
is out of its natural habitat here it is considered a legitimate species 
to try since so long as some crop is induced to grow in this frost 
hole, it matters little what it is. 

It is hoped that these experiments arc large enough to allow of 
conclusions of practical worth being drawn and if successful they will 
be extended next year. 

The experiments of tan-yielding trees and shrubs, which are 
mentioned in last year's report, are incomplete. That concerning 
Anogeisstts taUfoUa will best be completed in the Provinces, since the 
dillicuity lies not in obtaining the pollard shoots but in protecting the 
young shoots Irom damage by monkeys and browsers. 

Period of Giowtli. — ^An experiment was started last December to 
find at which period height growth occurs in the species available here 
both exotic and indigenous. It appears so far that in Debra Uun for 
seedling^ up to three years old December to February is a period of rest 
and often up to the end of March. Vigorous height growth then begins 
and continues till 'the end of June. At present it is qot known what 
happens after that, * ' 
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Other Experimentt. — Various other experiments regarding sowing, 
transplanting, cultivating camphor for yieid of leaves, and the cause 
of twisted fibre in the chir pine (under Sfr. Champion's direction) 
continue in Kaunli garden. 

Tours, — The Silviculturist spent 136 days on tour, visiting gniy, 
Haldwani, Changa Manga, Bengal and Jaunsar. 

PhtAographtc Ruords — The photographic branch contains 3,567 
photographs, 3,448 negatives, 450 lantern slides and 12 coloured 
transparencies. 

PubHeaiions.—'Ro publicationa have been actually issued during 
the year but apart from those mentioned in the list of publications a 
single tree yield table for first quality sal in Bengal has been worked 
out from measurements of single trees made on tour in Bengal and 
will appear shortly. ^ 1 

Uni^ Provinces. 

The Research DiiHsion laid out 16 permanent sample 
plots of Holopteka iniegrtjblia, Shorea robusta and three principal hili 
species. Most of the old divisional sample plots have been abandoned 
but a few are kept up and tbtir figures will beof use later on when the 
time comes for preparing yield tables. 

Natural RegetieraUoa of Sal. — Numerous experimental i-acre plots 
in the plains and submontane divisions were made in the 1918 seed 
year to see the efiect of leaf burning and preliminary soil working on 
sal regeneration, and another plot of 1913 seedlings in the Haldwani 
Division remained under •'observation. While seedlings in adequate 
numbers become established and persist when climatic and other 
conditions are favourable, their subsequent progress without further 
tending is shown to be very slow. Even though the weeds are cut 
back yearly in the 1913 plot in the ,cold 'weather the y-year-old 
sal plants do not exceed z feet in height yet. dn the very unfavourable 
locality of the Jaspur Range, Ramnagar. Division, special experiments 
were continued on the lines laid down, by Mr. Hole, Forest Botanist, 

clear-felled strips were /made in forest, the grass and litter 
burnt, and either sal seed, sown or tlie strips left to natural seed. No 
^ rains weeding or subsequent tending has been made. The results ^ 
obtained are frankly ifisappolntiag, as oht of 20 strips', 18 have failed 
' entirely. It may be regarded as de'finitely established that simple cieaf 



felling in strips is not the solution of the problem of sal regeneration 
in these forests. Probably clear^felled strips, combined urith weeding 
and soil loosening in the rains, would give better results, but it is 
thought the cost would be prohibitive. 

A striking contrast to the above is afforded by the experimental 
patch of sal plants at Chorgalia (Haldwani Division). l*he sal seed 
was sown in June 1915 on prepared fertile loam in the open, tveeded 
and tended the first year, and subsequently irrigated each hot weather. 
In January this year the plot was measured and the best plants found 
to exceed 16' in height 

To summarise the results of experiments and observations in the 
United Provinces, successful establishment and rapid development of 
sal seedlings appear to depend chiefly on — 

(a) Good soil aeration. 

(Jb) Good moisture content in the soil. 

<c) Freedom from competitive weed growth. 

Other things being equal, where one or more of these factors is 
unfavourable results will be correspondingly poor. 

Artificial JRegeneration a$td General Sthienliure of Miscellaneous 
Bhabar Species. — The increasing commercial importance of numerous 
Bbabar species, among whicii may be mentioned Dalbergia Sissoo, Adina 
eordifaha, Holaptelea mtegrijoliat Bombax malabarieitin. Acacia Cateehu, 
Albtseia procera^ Garttga pinnaia, Odina IVodier, Hymenodiciyon excels 
sum, Anogeissus iati/olia, Lagerstroeinia parviflora and bamboos, has 
necessitated a careful study of the principal factors affecting their 
regeneration, and a large number of experiments have been started this 
year, both in small experimental plots and in large scale plantations, 
the results of which will be recorded next year. Hand in hand with 
the experiments on their artificial regeneration, observations have been 
made on the silvicUlturd ol! thcscTorcsts and these are being published 
in a Bulletin. • ‘ • 

. Afforestation, — considerable amount of research and experiment 
was carried out in the Afforcstetion Division during the year, which 
may, be briefly summarised ps,folIow6 

(1) fntroduelion of New Species, 

Holaptelea integrifoUa,' Terininalia Arjuna, and Ginelina" arbotea 
were extensively sown and gave very promising resuils.’ Anogeissus 
Mifolia, Adlitd eohUfotiat and-Cedrela Toono failed. 
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Roots of sal, bamboos and various grasses of the drier submontane 
forests were planted out experimentally. The sal failed eutirely, 
bamboos were only partially successful, but the grasses showed signs 
of being successfully introduced by this means. 

(n) Employment of Famine Labour in Ravine Ree/amaiion. 

The reclamation and afforestation of rai'ines by famine labciur was 
tried during the year on a large seals and proved in every way Iiighly 
satisfactory. The substitution of manual labour for mechanical cultiva- 
tion increased the cost by no less than 200 %, but famine works being 
designed to employ the maximum manual labour of every description 
arc necessarily costly and often of doubtful utility. In the case of 
ravine reclamation every class of labour can be employed, the work can 
be expanded, curtailed, or closed down at any time without leaving it 
incomplete and the shifting nature of the work m.ilces it highly sanitary. 
Furthetmore, the tvork is an insurance against future fodder famines as 
it is a direct means of encouraging and developing local grass reserves. 
The actual work done was of a very high standard. In future famines, 
it seems probable, that very extensive afforestation work will be done 
by famine labour. 

Twisted Fibre in Pinus loHgifo/ia.-^Klr, Champion continued his 
Investigations on this subject. Research up to date indicates that the 
tendency to spiral fibre is inherent In the seed. This conclusion agrees 
with that of Professor I'oumey of Yale University who investigated 
the same phenomenon in Pinus Jeffreyi in the mountains of Colorado. 
A paper will be published on this subject when the investigation has 
proceeded further t it is of great importance in Kumaon and possibly 
elsewhere alsa 

Publications . — Besides the record noted in Chapter Vil “Enumera- 
tions of miscellaneous species of the Ramnagar and Kalagarh Divi- 
sions ” by A. Smythies was put into print. 

0 

a 

Bihar and Orissa.* 

Regeneration . — ^A few experiments in the regeneration of sal are' 
reported but they have not proceeded far and no conclusions can be 
drawn from them. 





Flioto>Uce1i. Dept* Thomawi Collceeb nooike^ photo b} T. S. ChUrakort 

A Sal taangya ia Hs tliird year ; 'sowing of 1917, Bu^a Dirision. Area 11 acres. 

Plants BO montUs old — arcinge feet. This aica coniamed some grass beforo rogonoration and there is still some there. 
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Bengal. 

Hegeaeration , — Excellent progress continues to be made in solving 
the problem of regenerating the lirc*protcctcd sal forests of the Bengal 
Tcrai by means of the combination of forestry with agriculture. Long 
continued fire-protection has resulted in a heavy evergreen under- 
growth rendering purely natural regeneration impossible. A forest 
record of this work will be published shortly. 

The whole subject is also dealt with in a comprehensive manner in 
his *' Note on a tour of inspection in the Goalpara (Assam), Buxa, 
Jalpaiguri, Kalimpong and Knrscong Divisions (Bengal V’ June 1920, 
by Sir Gcoigc Hart, Inspector-General of Forests. To quote from 
the latter and put his conelusions briefly— the object of the experiments 
in Goalpara is to get rid of the evergreen, replace it by bata grass and 
then induce natural regeneration of sal. Annual cutting back of the 
undergrowth and firing in the hot weather during the past five 3'cars 
have given partially successful results. The main idea of these 
experiments is to continue annual burning until the last traces of the 
evergreen undergrowth have been removed, then to restart fire-pro- 
tection which, with sonic lightening of the sal overwood will, it is 
believed, cause the bata grass to thin itself out and bring about condi- 
tions favourable to the natural r^cneration of sal. The Inspector- 
General continues " I am not very hopeful that treatment on these 
lines will ever result in our obtaining really adequate natural regenera- 
tion of Ihc sal in these forests. The officers in the adjoining Bengal 
Divisions, who have been studying the problem for years past, do not 
believe in it and pin (heir faith on clear felling followed by artificial 
regeneration, cither with or without field cultivation, as may be possible, 
the sal and other species being used to suit soil conditions. I believe 
they arc right ; but as the diificultics to be overcome in Goalpara 
would be mucli greater than they arc in Bengal the importance of the 
regeneration experiments to be carried out in the former during the 
next 10 to 15 years can hardly be overrated, as the future treatment 
of the forests will depend on their results. For this reason it is very 
desirable that the sanctioned appointment of a local Silviculturist should 

I 

be filled as soon as possible and that the work should be entrusted to 
th e officer selected for this post.” In the four llcngal Divisions the 
area of /aungya plantations thus made in the last five years is 1,450 acres* 
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llie chief difHcal^ is to get enough labour to work on forest village 
terms and carry out the field cultivation thoroughly. Where sufficient 
labour Is available both for cultivation and subsequent tending the 
cost of the artificial re-stocking of the forest should not exdeed Rs. 15 
per acre. The other lessons of the last five years' work are thus 
summarised by the Inspector-General of Forests 

(i) It is useless to attempt to re-stock grass land without field 

cultivation! 

(ii) Wire fencingi proof against pig and deer, is essential in 

order to protect the villagers' field crops and the young 
forest crop. This fendng must be provided by the 
Department. 

(iii) In the case of sal two years’ field cultivation is essential. In 

the case of other quicker growing species the second yearns 
cultivation may often be dispensed with if the first year's 
work has been done thoroughly. 

(iv) Sal plantations should be limited to soils which are obviously 

suited to the production of sal timber of good quality. In 
other localities the quicker growing soft-wooded species 
can be raised with less difficulty and are likely to give 
better financial results, lliese species include Ctdrela 
Tama, JStsdiafia /avantea, Da/Aergia Sissao, Bambax mahf 
barimmt Midieha Champaea, Amaora Wallidtii, Daabanga 
sotmeraHoidta and others. {Vide Plate 3.) 

(v) The mixture of species by individuals is not likely to be as 

satisfactory as the mixture in strips and small blocks. 

(vi) With the sal, sowing in lines is preferable to sowing in 

patches {talli), owing to the. greater effect of the former 
in killing out the heavy growth of grass which follows the 
cessation of .field cultivation. 

The best sal plantations have ma’de 10 or la feet of height 
KTOwth in three years from seed. 

^ h * * 

Ass^ki. • ' , \ 

Regeneraliou . — ^The principal exp'eripient in the Goalpara Division 
has already been referred to. Ih the* £asten£> Circle of.A'ssam the 
want^ of data regarding the natural regeneration of fhe. more 'important 
species, in the evergreen , forests hu, In^ thi^ ' cases 'tendered it 
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impossible to revise working plans so as to be of any real value ; hence 
experimental regeneration fellings have been started in the Lakhimpur 
and Sibsagar Divisions to determine the best methods of inducing 
and aiding the seedlings of the more important apeciesy more especi- 
ally sal, HoUong (Dipterocarfitts pilosus), Hahor {Mestta /ftrea), Ajhar 
{Lagerstroetnia F/os^Regittee)^ Hollock {Tenntnalia tnyrtocarpa), Foma 
(Cedrela Toona) and Bonsum {Phoebe Hainesiaaa), The solution of 
these problems is the more necessary bccattse some of the finest forests 
in East Assam are about to be leased to big timber firms and it is 
proposed to work them under a method of concentrated fellings. 
During the year the two Extra Assistant Conservators of Forests on 
special duty collected some useful information regarding the germi- 
nating power of the seed of the principal species and the most suitable 
method of sowing them. Generally speaking, the Conservator writes, 
the natural regeneration of these species is satisfactory, and it is 
hoped that by means of thorough and repeated climber-cutting and a 
certain amount of cleaning it will be possible to regenerate the areas 
over which fellings will be carried out without having recourse to 
artificial work to any great extent. 

Mr. R. N. De's experiments at Tingrai in the proposed extension 
of the Upper Dching Reserve in Lakhimpur Division have been 
mostly in connection with the re-stocking of exploited areas artificially 
Three blocks of forest each lo acres in.arca were selected in Diptero- 
enrp and Mesua forest and all undergrowth up to g” in girth and 
bamboos (Pseudostaehyum pofymorphttm) were felled and climbers cut. 
In the first block enough trees of exploitable size and saleable species 
were left to form a canopy giving an even distribution of light and 
shade. In the second ail such trees were removed without any atten- 
tion being paid to spadhg for light and shade, this experiment illustrat- 
ing the regeneration of "such a forest ns we may expect to find 
when. the Assam Railway & Trading Co. will have finished their 
fellings and extraction, working under a scheme of concentrated 
fellings.*' In the third block all trees of inferior species up to 4' in 
^rth which arc, not' required 'to give shade were felled. Parts of. 
thcse.areas^wcre.town up with '8ccd,of half a dozen valuable species 
at the end ot April 1920,' in patches 13' x 13', a large number of 
sc^s l 39 l,Dg sown 'in each patch, pi’c Dipterocarp seed liad been 
collected* in January knd February, and by April while 40'pcrCent of 
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t had been destroyed by insects nearly all the rest had lost its germi- 
iBting power. Sosae of the same lot sown in the 3rd week of February 
^rminated with a percentage of 66 . The Extra Assistant Conser- 
/ator (Mr. De) has noted that there is plenty of natnral regeneration 
)f Hollong (JDipteneaifHs pilostu) in the forests and in an area over 
vhicb fellings bad passed previously as many as 720 Hollongi 548 
'iahor and 648 Sam {Arlocarpus Cltaplaska) were found in a x-aere 
ample plot. 

In this locality ‘'Atlas" compound has been found very efiect- 
ve in killing girdled trees when painted on the girdles during 
^une. 

In the Sibsagar Ditnsion interesting results are being obtained 
0 the experimental fellings in the Nambor reserve where the 
irincipal species are Baitsttm and Hottoek, both of them being in 
;reat demand by timber traders. HoUoek occurs almost pure over 
Extensive areas in the Sadiya frontier tract and it forms a nearly 
ven-aged over-mature forest in which there is practically no natural 
egeneration. So Mr, Adhikari’s experiments will probably prove 
'ery useful as soon as the lessees commence felling. In the 
' acre experimental plot i of Nambor about 30 trees, principally 
3 onsum, have been left to an acre, all undergrowth cleaned, 
idvance growth helped and the area burnt over in April. The 
irogress of natural regeneration under this treatment is being 
vatcbed very carefully and no arUficial work has been done^ In 
)lot II of the same reserve the principal species are Nahor {Mesaa 
'arras), Amari (Amoora WatUehU and Dysaxyhmt proeettim\ Bbelu 
'Telrameks imdiflora). Nahor is the evergreen shade bearer par 
ixcetlenee forming a forest in which all girth classes are represented and 
irhidi is free of dimbera and undergrowth. It Is, however, readily 
lamaged by fire. Amari and fihelu have -quite opposite characteristics 
xnd cleanings and controlled fire are nseful aids to their increase. The 
timber of Nahor is so bard, gritty,'and heavy that large sizes are not 
of much commerdal value although it is valuable for posts, piles, and 
pit props. * . 

'A detailed study of the early fitages of the artificial regeneration of 
various dedduous and evergreen spedes was 'also commenced in Sib- 
sagar during the year. ^ 



Burua. 

Regetteration,—No details of the concentrated regeneration in Thar- 
rawaddy and Toungoo are given in the Conservator’s report, but he _ 
quotes certain points in connection with teak taungya work to which 
the Divisional Forest Officers of Katha and Myitkyina draw attention. 
They are — 

(a) The absolute necessity for the careful collection of good 
seed (the inference being that this is too frequently 
Ignored and plantations fail accordingly). 

(£) Burying the seed for a year in localities where white-ants 
abound. These insects devour the corky pericarp, and 
germination is expedited thereby in a very remarkable 
manner, so that seedlings attain a height of i' to 3' by 
the end of the first rains. 

(e) If, during the first season, growth is unsatisfactory, seedlings 
should be cut back and weeds burnt during the succeed- 
ing hot weather. 

(d) Young teak up to three years old damaged by the'eztraction 
of timber, if cut back, will produce shoots in a year as 
tall as seedling teak three years old. 

(«) If a plantation fails, the best thing is to try a second field 
crop, preferably sessamum, and re-sow the area. If it 
fails a second time, write it off. 

(/) General experiments are in progress as regards spacing, 
dibbling, early burning, and suitable species to mix with 
the teak. Gmelina arborea, Cedrela sp.. Morns leevigata, 
Michelia Champaca, Cassia fisrula, Bursera serrata, 
Pentacme suavis and Dipteroearpns turbiuatus are under 
investigation as suitable spedes. 

A very important silvicultural phenomenon is the flowering of 
Bantbusa polymorpha which is believed to have begun in earnest in 
certain Divisions of the Pegu Yomas. With a view to this flowering 
a large number of experimental gaps were made in the bamboo canopy 
in 1918-19 in several of .those Divisions but the results have not 
been reported except from Shwegyin Division. There except where 
supplemented 'by broadcast sowings, the natural regeneration is 
disappointingly little ; ‘as however the prevalent bamboo in the area is 
reported to be Oxytenan/Aera albociHata this is not to be wondered at. 
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Experiments made in Shwegyin with the seed of Kanyinpyu 
(ZTrjS/rroeiqrJiHJ showed that if the seed were bnried for 1/3 of 
their length in the ground, apex downwards and stalk end up, they 
germinated freely, and the radicle went straight into the ground : in a 
reversed position germination took 2 i months, in^ngs should be 
removed, as if left attached the seeds are easily moved by wind and rain. 
Mr. Hopwood continues, My own experiments in Tenasserim entirely 
support these ideas. There can be no doubt that Dlpterocarp seed must 
be sown as soon as practicable after it falls (Mr, Cubitt arrived at the 
same conclusion in the Malay States) and Mr. Thomson’s method of sow- 
ing appears to promise the best results. The storage of Dipterocarp 
seeds or even their transport for long distance appears inadvisable." 

In the Meiktila Division in accordance with the scheme for increas- 
ing the available quantity of Cassia amieulata for tannin bark, planta- 
tions aggregating 417 acres were made at a cost of Rs. 1,050. The 
experiment proved a failure and has been abandoned ; the failure is 
attributed to caterpillar attacks (perhaps a species of CaiopsHta) followed 
by drought. Where it occurs naturally the.plant is hard to eradicate. 
For other remarks regarding the propagation of this important plant 
see next page. A careful investigation into the best method of 
propagation may yield better results than have been obtained in Meiktila. 

P$tblicalio»s.~-Tvro works of importance were compiled during the 
year: (i) "Observations on the Germination and Behaviour of Free 
Seedlings with special reference to Utungya plantations " by H. R. 
Blanford,O.B.E.; (2) “ A Handbook of Forest Products of Burma" by A. 
Rodger, O.B.E. The first was published and the second is still in 
the press. A note on the Nilambur Teak plantations written by Mr, 


Rodger mainly from the Burma point of view was also published* 


Centrai. Provinces'. 


» * 


' ' There are no ofiicers on special duty in the Central Provinces. 
'Hence, although a good many investigations of the type necessary.for . 
'thh'forests of the Province have been begun or carried on, there candot 
'|1 m! |the same homogeneity and eontinVuty in them as result from* the 
^inquiries of officers oq special duty.. It appears from the. report that 
'iChe CdnsC^atots* confetence of 19 ip de'dded tlie work to'be'done and 
tiiSt 'its' instmctions' were carried out by 'cqt'taiq, of*'lhe‘*DivJsrona1 
.Forest Officers. “ ■ ' • • ‘ • 



Rates of Growlh.-~la the Jubbulpore Division sample plots were 
opened with a view to ascertaining the suitability of a rotation of 30 
years for coppice. The species selected for measurement were teak, 
Termmalia iotnenlosa, Lagersireet/iia parvtflora^ Amgeisstts iati/o/ia, 
Ongeinia dalbergioides, and others which are fairly common, or in 
demand. The record deals with single measurements, apparently of 
the largest shoots in the best clumps, and secondly with repeated 
annual measurements and the present conclusion is that the girth 
growth is unexpectedly slow. A similar experiment is in hand in 
South Raipur. In the latter Division also two sample plots for the 
girth increment of sal are kept up. 

Regeneration attd Progress of the forest crop . — In South Raipur 
there are also certain plots to trace the establishment and development 
of sal seedlings and again the effect in the latter of removing the ground 
cover over the latter and lightening the canopy. No conclusions can 
be drawn as yet from these plots. 

In the Melghat silvicultural research work is confined to teak| 
namely the study of (t) the effects of light and shade on the growth of 
teak seedlings whether propagated artificially or naturally; (z) the 
cheapest and most successful method of regenerating the species ; (3) 
the rate of growth of teak in plantations and in natural mixed forest. 
The first and second are still being carried out while the conclusions 
arrived at by the Divisional Forest Officer (Mr. Best) regarding the 
third have been published in the " Indian Forester," Vol. XLVl, No. 4. 
The Melghat has about a thousand acres of teak plantations which 
were formed in clear-felled areas, between 1868 and 1879 under the 
supervision of Mr. Ballantyne but they ha^ not received regular 
attention. Mr. Best’s measurements go to show that teak plantations 
formed in frost-free localities in the Melghat and thereafter moderately 
thinned show a good profit, but'BiQse made in places effected by slight ' 
frost only 'pay if .thinned, while ’those in bad frost areas do not pay 
under any circumstances. • ' 

ISxpcrimental sowings of t^ssia aurienlata we|rc made both In the • 
J<lbbulpore<and HoshangabadiDivisions. In the first, seers /an uet^ 
umre sown oyer an area.of 31 .acres afad of the .results the Divisibnal; 
For^t Officer writes : P The • areas selected in some cases wefc not ‘ 

• "• • * * -I# » 

suitable; otherwise gernunation was good., It has.bejen found thatlighr 
sandy sbild 'are mos't suito^,to.the species, preferably. oh. a gentle slope . 
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at the foot of a hill. The species is hardy and though frost hilled tlie 
leaders l&t cold weather in some of the plots it has by no means killed 
the sp^itlingB which have thrown out new shoots in 75 % of the plants. 

I have not found grazing do any harm either ; the leaves are not eaten 
by cattle but grass is kept down and a service done.” In Hosbanga- . 
bad the ground was cleared of tree growth and the soil thoroughly 
broken up by plough and harrow or by hoe; one seer of seed was sown 
to an acre in one area in the 2nd week of August and in a second area 
in the last week of July. Germination failed completely in water- 
logged places, was partially successful on black cotton soil and success- 
ful on well-drained red soil. 

I 

• Madras. 

Programme of Research. — ^The programme for the newly appointed 
Forest Research Ofiicer in Madras lays down the study of the silviculture 
of the deciduous semi-evergreen and evergreen forests of the West Coast 
with a view to (1) the regeneration of the most valuable commercial 
species in the most economical manner, and (2) the subsequent treat- 
ment of the crop in accordance with the silvicultural requirements of 
the several species. His attention is confined to 10 named deciduous 
and II named evergreen species and the forests which they form in 
three localities, namely the Cbenat Nair reserved forest on the slope 
of the Ghats, the teak plantations and natural forest of the Nilambur 
valley and the Hopta forest of South Kanara. 

Organisation. — Notes collected during the year were ledgered. 
The building up of an executive and clerical staff and other work 
necessary to make this forest research a self-contained unit reedved 
attention during the year. , V 

Regeneration, — A nursery was formed 'at JDhoniip and the nursery 
experiments during the year dci^t specially wf^h Hofea pkniflota and 
Arloearpus fursuta. In addition, 10 half^cre ^lots ^KrHaid oqt for 
Btu^qg'the ^ect of varying degrees of shade^n Aejg^inat^n of 
the seed and,fhe growth of the £eedIiDgB^f th^ame.t^q specie^ with 
which it is p^ned to try the underplanting oflak boAij in Nilambur 
and elsewherh. From the observations made safar, i{j^ppears— , 

(l)' that seeds of Artoearpus are capal^e of retaining 

their 'germinating power for a logger, tim^ than those of 
Hopea parviflora (a Dipterocarp) 
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Lanipati {Daaia’.ja tonneratiaUu) pl.ntativn in Bongnl, O' years old at aboot 1000 feet. 

Largest tree, 3 feet 4 inches in giith. 





(2) that seeds of Hopea pannfbra of good quality collected 

straight away from trees and not picked off the ground 
after they have fallen naturally are capable of retaining 
their germinating power for at ieast a fortnight from the 
date of collection if, they are preserved carefully from 
damp; 

(3) that the percentage of successful germination of Hopea 

is greater if the seeds are dibbled in prepared patches 
under light shade than when' sown in seed beds fully 
exposed to the sun ; 

(4) that the seeds of Hopea should not be covered with more than 

a very thin layer of soil and they should be sown with 
their wings lying horizontally in the beds ; and 

(5) that the removal of the pericarp does not effect the germi* 

nation of the seed. 

Further observations however are required before any definite 
conclusions can be drawn. 

Seven other half>acre experimental plots were laid out before the 
close of the year with a view to the raising of pure crops of Botnbay 
'mahbariatm, Tetrdmeles nudtjloraf Tenninaha panieulata, and GmtHtta 
arborea as timber for boxes and crates. 



CHAPTER III. 

FOREST BOTANY. 

Cektral iNsmrois. 

(Ecology of Sal and Soil Aeratiott.—Tbtiesnlt of the investigations 
of past years will appear shortly as a Forest Record. Farther inves- 
tigations are in progress at Debra Dun. Owing to the poorness of 
last year’s seed crop the work was considerably hampered, but this year 
a better crop was obtained and ail the necessary sotrings have been 
completed. 

Forest Grxuses,— Experiments on the cropinng of Ulla grass 
{Attihisfiria giganiea) for paper pulp were continued on the previous 
lines in the Pilibhit Divisidn of tiie United Provinces. # , 

Spikt Duittse of Sandal and Zizyphua, — Inoeulation experiment 
are being continued in Dehra Dun and fnvestigationB continue in 
Madras and Coorg. 

Mycolt^.-^T\\t root leases of sal' and sissoo, Polyponts sborea 
and Fames lueidus, are being studied and investigations into the cause 
of “ redwood *' in -Spruce have been commenced. 

Systematie. — Large numbers of speeimeiu were received from 
Forest Officers for identification chiefly in connection with the prepara* 
tion of descriptive lists and local floras. During die year 131 sped* 
mens were identified here; The work has incidentally brought to 
light species of the following genera which are probably new and 
descriptions of which will be published when verified : Berberts, Cory- 
daUst Diospyros and Hopea, 

FH&/waftoii5.— During the year the following publications ap* 
peared:— 

Gupta, B. L.— ’New Indian Species of Forest Importance, " Indian 
Forests, " Vol.‘ XLV, pp. 388—392! 

Hafiz Khan, A. — Red Wood of Himalayan Spruce [Pieea J^orhtda, 
Link) loc. 496-^498. ' 

Heriarium.'-iflo^ sheets were added to the herbarium during the 
year, the prindpal.eontributon bring Messrs, A. ‘E. Osmaston, R. N. 
Parker, C. G. Rogers, B, L, Gupta, H. Tireman and P. J. Draper. 
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Library , — 12 volumes exclusive of periodicals were added at a cost 
of Rs. 105 and 20 were added by donation. 

Tours.— No tours were made as Mr. R. S. Hole, Forest Botanist} 
was on leave during the whole of the year. 

Indents.— A. large number of indents for seeds were complied with 
and they*' were despatched to various places in India, and to Natal, 
Uganda, the Soudan, Abyssinia and. Egypt, Cape Verde, New Soutli 
Wales, Chili and the United States of America. 

United Provinces. 

Myoology . — The fungus Peridenunt cortieola has long been causing 
serious trouble in the plantations of Pinus longiJoKa near Almora. 
Research on the subject is in hand but no results arc available for 
publication yet. 


Rcngal. 

Myeology.—lniho Inspector-General's note of his tour of inspection 
in Bengal and Assam, to which reference has been made already, he 
discusses a matter of grave import to all oflicers concerned with the 
administration of sal forests, namely the mortality of sal and the part 
which the root fungus Folyportts shorete (Wake) has in it. The 
manuracture of dry timber, especially sal timber, by forest-workers Is 
undoubtedly a common malpractice in the Sub-Himalayan forests and 
very dam.'iging to the canopy. In the eight years ending 1912-13 
tlie average outturn of dry sal from the Buxa forests amounted to 
the large total of 6,23,098 cubic feet. Though the figures were held 
to be inaccurate the system of exploitation was changed to one of 
extraction on a six years’ rotation, the trees being marked before felling 
and sold by auction. -The large outturn under the old system was 
considered by the local oflicers to be due to creepers, insects and 
unknown causes and the Forest Zoologist was^callcd on to inquire into 
the possible causes of death by insects. , Mr. Beeson came to the 
conclusion that insects were only of secondary Importance and it was 
while he was engaged, on the investigation that he discovered the 
root fungus. The average outturn of dry sal timber during the past 
six years is 1,3.0,844 cubic feet which tlie Divisional Forest OfHccr 
(Mr. Glasson) considers is derived from a normal and natural annual 




Development Department, the idea being to start a centre for sericulture 
at Maymyo. The Development Commissioner has been definitely pro- 
mised that the garden caii now guarantee to raise mulberry plants 
sufficient to stock a plantation for feeding the silk-worms. 

The expenditure incurred on the garden in 1919-20 was Rs. 15,793. 

Herbarium , — ^During the year 1,200 bot.inicaI specimens were 
received for the herbarium, many of which still await identification. 
Of those identified perhaps the most important from an economic point 
of view arc the Yemands of Mergui which proved so useful for box 
making and turn out to be two species of Lophopeiahm {fmbriatum 
and filiforme) and not Gmelina. fiy far the largest collections arc 
those sent in by Mr. C. G. Rogers, latciy Chief Conservator ; these 
ikere obtained by him in South Tcnasscrim, the dry zone and Katha. 



CHAPTER IV. 

FOREST ECONOMY. 

Central Institute. 

The feature of the year’s work has been the deputation in August 
1919 of the Forest Economist, Mr. R. S. Pearson, to America and 
England with the object of reporting on the organisation of forest 
research in the former country and of purchasing plant consisting of 
timber testing machines, seasoning plant, a sawmill and other modern 
fittings for the Economic Section of tlie Research Institute. With a 
similar object Mr. Raitt, Cellulose Expert, proceeded to England in 
October 1919 with a view to purchasing an experimental pulp and 
paper making plant. During the year under report therefore the work 
of the branch has consisted mainly in the purchase of new plant and 
fittings for the proposed extension of the Institute and work at Dchra 
has been practically limited to the routine work of replying to cn> 
quiries regarding sources, outturn and prices of forest products. Field 
work has similarly been limited to an examination of the markets for 
turpentine and rosin throughout India, inspection of the timber season* 
ing experiments in South India and an investigation regarding possible 
developments of the trade and the outturn and prices of timber in 
South India and the Andamans. 

Observation and Encouragement of the Paper Pulp Industry in 
India and Burma: — During October 1929 Mr. Kaitt proceeded on leave to 
England with the object of purchasing the requisite experimental pulp 
and paper maidng plant for the new workshops. With the erection of 
these plants it will be possible to carry out exhaustive experimeuts on 
the various kinds of bamboos, grasses, and other raw materials which 
e:ri6t in India and Burma and which now await the results of such 
experiments for their development. 

The question of utilising bamboo and large grasses for the manu- 
facture of paper pulp has been under investigation for a long time at 
this Institute knd had it not been for the great war there can be no 
doubt that the bamboo pulp industry would have 'been started ere this. 
Now that it ‘is again possible to obtain macbineiy, definite steps have 
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been taken to erect pulp mills in India. Thus,' one mill is nearly 
complete near Calcntta and should be in a position to start work early 
in 1921, obtaining its bamboos from the Chittagong Hill Tracts; 
another is to be erected in Burma obtaining its bamboos from the Pegu , 
Division, while a third scheme is contemplated in Tavoy. Bamboo 
pulp is actually being manufactured at present in Cochin State and also 
in Buima, though not on a large scale. The question of utilising 
Elephant grasses for psiper pulp requires piucli fnrtlier enquiry which 
cannot be carried out until the experimental pulp and paper machines 
are erected. 

Antiseptic Treatment of Timber: — ^Thc experimental creosoting 
plant was received from England during the year and is being erected, 

A fresh supply of 350 green sleepers of Spruce and Silver Fir has 
been obtsuned from the Punjab for the conduct of the first scries of 
experiments and steps are now being taken to purchase an cicctrlQ 



The experiments with sleepers of Gve species of timber treated by 
the Powell process, with chloride of zinc and oil, with Avenarius 
Carbolincum and with mixed creosote and Earth oil, which were laid 
down in the open lines, commencing in 19 11, have been reported on 
during the year and are doing well. The results of these experiments 
have induced various railway companies to take a greater interest in 
the question, and two companies arc contemplating the erection of 
plants to treat conifer and other timbers. The question of starting 
this business is largeiy bound up in the question of cost. Eflbris have 
been made ail over the world to reduce the cost, due to the rise in price 
of creosote; A method advocated was to treat sleepers first with 
chloride of zinc and then, in order to prevent the salt being washed 
out of the timber, to immerse the sleepers in oil ; this was tried in 
India, but with only partial success. A process has now been evolved 
in America, known ns the Card process, by which the salt and oil arc 
introduced simultaneously, which is claimed to give roost satisfactory 
results. The Forest Economist visited,, while in America, an installa> 
^ion working according to this system, and it is thought that it would 
be quite applicable to Indian conditions and may solve one of Jihe 
difiicultiea of introducing treated sleepers into this countiy. 
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Physical I and Mechanical Properties and Seasoning Powers of 
.various Timbers : — 

(i) l9atural Seasofttng, 

An initial experiment was started on a small scale in 1914, in 
nearly all provinces of India, to season various timbers by natural 
methods. These experiments were completed in 1918, and gave such 
promising rcsdlts that it .^vas decided to extend the scope of the 
enquiry after the results of the first enquiry were available and 
recorded in Indian Forest Records, Volume VII, Part I of 1919. 

These detailed seasoning experiments were initiated last year at 
various centres in the Punjab, United Provinces, Assam, Bengal, Bihar 
• and Orissa, the Central Pro^nces, Coorg and Madras, the records 
for which have been compiled, examined and put in order while the 
experiments were inspected In detail at two centres in Madras. 
'These experiments now await the final inspection during the coming 
season. 

I 

(it) Arti^del Seasoning, 

This subject has been studied in detail by Mr. Pearson while on 
deputation id America and England with the result that the standard 
American and English experimental seasoning plants, vis., a 3-cbam> 
bered Tiemann and a 4-Ghambered Sturtevant plant, have been 
purchased and are expected shortly in India. 

(Hi) Medianicat ProperHes 6f Timber, 

It having been for long realised that the present tlmbei^ testing 
machine in the Economist’s workshop is quite inadequate, tliree of the 
latest standard pattern machines have been purchased In America and 
two others in England and all these are now on their Uray to 
the Research^lnstitute. 

Detailed mechanical tests on Eucaly^ns Gltibnltts sad Aeaeia 
nulanoxylon from the Nilglris and Olea/errttginea from the Punjab have 
I been carried out during the year. 

In view, however, of the purchase ef the new machines, tests on 
the old machine have been 'suspended and timber from eleven other 
_ species has been received and is now Irid down to season pendingithu 
' atrivil ^ the new plant.' 



Finding of Markets and new uses for Timbers, including the Issue 
of Bulletins : — Bulletins on the following timbers were completed 
during the year and are now in the press : — 

1. Bontbax malabariea/nu 
^ » 

2. Adina cordifolia, 

3. O^a Wodier. 

*4. Lagersiratfiia Flos-Regitice. 

t 5 > Dipterocarpus pdosust while that on 

6, Hopea odorata is still under compilation in Burma. 

The number of enquiries from firms and others on the subject not 
only of the utilisation of Indian timbers for special purposes but also 
of the sources and available supplies of such timbers indicate the extreme 
importance of this head of research, and the necessity for the collection 
of reliable data regarding local outturn and prices. 

Probably the greatest stimulus which has been given to Indian 
timbers in Europe during recent years is an exhibition of Indian, 
Andaman and Burmese timbers at the Empire Forest Exhibition, which 
' was held in July 1920 in London. The exhibits consisted of a complete 
double staircase, one side made of Andaman Padauk, the other of 
Tenninalia bialatai and in front parquetting of these timbers and 
DipteroearpHS turbinatus. Several rooms were panelled with a variety 
of timbers such as Atbizzia LAtbek, Terminalia tomentosa, Dalbergia 
Sissoot with suites of furniture inlaid with Walnut to match. A large 
variety of articles, such as golf clubs, walking sticks, turnery 
work, carving, boot-trees, and parquetting work, made of Indian 
timbers, was also exhibited. This fine exhibit, which was arranged 
by Professor Troup, C.I.E., and Mr. Alexander Howard of Messrs. 
Howard Brothers, was the ^centre of much interest and resulted in 
numerous enquiries being made for Indian timbers. 

Gums, Resins and Oil-resinat— The possibilities of kn industry 
based on the tapping of Salai {BdswptUa serrata) for its gum-olco-resin 
as a source of turpentine continues, to attract considerable attention. 
Bulk samples obtained from Khkndesh were examined at the Indian 
Institute of Science, Bangalore, dud samples of products have been 

*l8aued ia.Au^itat igao.. Already published. * ‘ * 


forwarded to an interested Bombay firm for transmission to Lobdon 
for valuation. Tapping operations commenced in Khandesh and the 
Gwalior, and Kotah States, are now being extended to Bhopal and 
further developments depend upon the erection of a distillery at some 
suitable centre. 

« 

Rosha Grass Oil The object of improved methods of distillation 
continues to elicit numerous enquiries. The' question is being in- 
vestigated on a commercial scale in the Central Provinces and Bombay 
and it is understood that the possibility of increasing the outturn of 
grass in the Central Provinces is a question which is 'now engaging the 
attention of the local officers. 

Wood Suitable for:— (i) Wood patting Blocks . — This subject is 
under observation in Bombay and the experimental pavements of Xylia 
blocks have been considerably extended. 

(nl Bobbitts, Shuttles and Picking sticks for Colton and Jute Mills.— ‘ 
Experiments on a commercial scale on various Indian timbers are 
now being undertaken by the Utilisation Circle of the United Provinces. 
The leading firm of bobbin manufacturers in England has been 
approached with a '^ew to starting a branch business in India. 

(in) i&yZe S/(KV^.—> Since it has been found impossible to find 

any really suitable substitute for walnut timber, operations are now 

bmng concentrated on the supplies of properly kiln-dried walnut half 

wroughts to the Ishapore . Rifie Factory^ from the N.-W. Frontier 

Province and from Kashmir. ' ^ 

» 

« 

. I (tv) Three-^ly, — ^The manufacture of threei-piy has ~now passed 
beyond the experimental stage in Assam where ply bokes for tea 
i are now being manufactured from'a wide variety of timber species. 
Difficulties have, bo'wever, lately been encountered in the matter of 
a tendency to ' cheesiness ' in certain timbers, such as “Endospermmn 
cAtaense and Tetranteks audi/hrtt, when used for this piirpose. This 
master ia'one of vital importance to the industry and thl^pssible 
Bolutiob of the difficulty is now being made a subject foi* 'detailed 
iqvestigajion. The possibilities of three-ply for tea and rub^ec. bokes 
are ' also being considered by several firms in South • India ^s it ib 
.now- becoming increasingly difficult to* obtain adequate ^su|^lies of 
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suitable timbers at a price which will permit of the ordinary box 
industry being run at a profit. 

(v) Cooperage, — ^The general question is being investigated on a 
semi-commercial scale by the Utilisation Circle, Bareilly. The problem 
of finding a suitable timber or timbers for cocoanut oil casks in South 
India in addition to White Cedar {Dysoxylttm spp.), which is the only 
dmber now being used for the purpose, remains to be solved. The 
subject was opened by Messrs. Tata's Limited, who have erected a 
large oil mill at Ernaknlam and intend to use imported Douglas Fir for 
the manufacture of oil casks, it being considered that this procedure is 
likely to prove more economical and satisfactory than that of depending 
upon a supply of the locally made casks. On the analogy that Douglas 
Fir has been found suitable for the purpose in the Philippines and 
elsewhere sample casks and shooks of the chief Himalayan conifers 
have been supplied by the Utilisation Circle, Bareilly, to the Tata Oil 
Mills, Ernakulam, for testing and (bur casks have also been sent to 
this branch in Dehra. 

Steps have also been taken to purchase an experimental stave cut- 
ting and barrel making plant for the Economic workshops of the 
Research Institute so that there is every. hope that a solution to the 
problem of a suitable timber for oil casks will be found reasonably soon. 

Charcoal Briquettes ; — An experimental briquetting press was pur- 
chased and erected during the year and the first scries of experiments 
on charcoal dust with a binder of Banhinia retusa gum have been carried 
out. The problem of. an entirely suitable binding medium is as yet 
unsolved but valuablc'Bata on this subject have been collected during 
the Ecuhotiiist’s tour America ^jiich may be expected to indicate new 
/.jinq's for invcstigaliopi' • ' , 

^ A sc^jojis difficoltx which was<r^rc5cntcd to the Forest Economist 
in Amerifo'-w.-is the^wtion of grinding cbarcoal.'to a fine dust prepara- 
tory to’.pr<$sing it ifto briquettes. It appeals that it i),cxtremcly 
dangerous td ^ind ch:^coaI^5 it i| liable to explode, and it'A^as liatcd 
‘on gooA‘ au^ority Chicago, ^licrc ground charcoal Js fn'great 
demand; that'^lhcy'tvtifc down their mabhincry ,|dt one years ,lifi To 
overcome thL^ trouble' the Madison Forbst Products LaliSratery 'are 
carryint oi^cxpcrinjcnts in which they ' press up sawdust ’’iriio.b'ri- 
quett^bnd^cn carboniscahem under pressure. 
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Other Enquiries : — Miscellaneous enquiries from firms and indi- 
viduals, private and oflScial, continne to increase in number and *’ 
variety of subject, a sure proof of the need for special officers to 
deal with the various subjects. Such a need has been realised for 
a long time and steps have now been taken for the recruitment from 
America and Canada of specialists in timber technology and 
seasoning. 

A number of interesting additions were made to both the Timber 
and Economic museums during the year. 

United Provinces. 

Apart from what is mentioned in the Central Institute report 
concerning the work of these Provinces, the following details deserve 
notice. All the work has been done at Bareilly except the chir tar 
distillation. 

E3^ri»untaf.—A great deal of valuable pioneer work was 
done by the United Provinces Wood Technologist (Mr. Kinns) which 
included the investigation of the best methods of conversion and 
he most suitable timbers for implements, containers and articles of 
various other economic kinds. 

5eason»i^.<— Owing to the delay in the arrival of various instru- 
ments from the United States of America the seasoning kiln which 
is a two battery Tiemann.kilD of the water spray type, thermostatically 
regulated, did not commence its career of usefulness during igtg- 20 . 
The problems to be dealt with are numerous and will necessitate 
long and careful study but the ultimate results from the experiments 
of this and similar plants will have a far reaching e^t on the timber 
trade of India. 

New Markets and Uses.— At present investigations are being con- 
centrated on Pintis Pieea Morinda, and Abies Phdrow. The 

necessity for obtaining new markets, for these has long been appre- 
ciated and the results obtained show the possibilities of fntnre 
development. Interior wood-work for buildings such as match board- 
ing, cornice mouiding, door and window bars, is being made from 
these . timbers with good results. .They art also being tried by one of 
the ■ railway companies in the construction of railway qarriages. It 
is hoped • that in future they will replace the large quantities of 
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^ imported deal and fir which meanwhile command a ready sale on the 
Indian markets, 

A plant for the manufacture of wood-wool has been laid down 
and it is proposed to utilise small sawn ends and wood waste for this 
purpose. The product is used for packing china and glassware. 
The price obtained for imported wood-wool before the war was 
13 annas per pound. 

A wood bending machine is also being laid down and it is intended 
o test the suitability of various timbers for the manufacture of felloes 
for carts and carriage wheels. The steaming and bending of blanks 
from small Shisham poles for the manufacture of spade-handles finds a 
ready use for what has hitherto been unmarketable timber in the United 
Provinces. Other small articles for which local timbers have been 
tried successfully during the year arc picking sticks for calico looms 
and laggings for jute mill rollers, golf and hockey sticks, boot-trees, 
railway keys, cutter blocks. 

Gumst Resins and Oko-rcsins. — Experimental work in chir-tar distil- 
lation was continued in the West Almora Division of the Kumaon 
Circle. The old plant was dismantled and in its place two batteries 
of the new retorts, each of two units or double rctortst have been 
erected at the old site and one on a new site a few miles distant. 
The distillation was not well done and the 3'ields reported arc 
disappointingly low. The reason is that it was not possible to arrange 
for the same skillsd supervision as last year and in an infant industry 
this makes the diflcrcncc between success and failure. 

IVoods suitable for Vat tons Pm poses. — For bobbins eight timbers 
have been tried of the more valuable miscellaneous species of the 
Bhabar and plains forests. Tlic best results have been obtained 
from Adina cordifolia and Hoh^rlea integrifoUa. For bandies of 
various patterns the timbers used arc TerminaUa lomtntosa, Ano~ 
geissus laiifoUa and Dalbergia Sissoo. There is now a good demand 
for these handles. Half a dozen timbers have been tried in casks. 
Cbir (Pintis hngifolia) is used in large quantities for slack casks 
but for the fuller investigation into* the possibilities of light cooperage 
the advent of .in expert cooper is aw.iitcd. In the manufacture of 
brushds the wood of ash {Fraxinm floribtmda), holly {Ilex dipyreua) 
and 'Adina cordifolia arc very favourably reported on,. by brush- 
making firms; 



Bihar and Orissa. 

■ SfffF«w«g of Timber.— h considerable number of seasoning 
»». piwi ni pntB are in hand in accordance with the suggestions of the 
Forest Econondst; the species under trial are Soymida febrifitgOi 
•Eugenia Jambohtta, Odina Wodier, Anogeissus aeutmuaia and BoswelEa 
aerrata. 

Experiments are also in hand to ascertain the best type of kiln to 
produce first class charcoal in an economical manner but are not 
sufficiently advanced to furnish useful information. 

Burma. 

JUtiseum.— The collectionsi mainly economic* in the forest museum 
at Rangoon were considerably added to and improved. They attract 
an ever increasing number of visitors, many of whom are actuated by 
motives other than mere curiosity and whose visits lead to inquiries 
for commerdal products. 

General Development . — ^In general, the year was spent as at the 
Central Institute in making plans for the future^ The exjferimental 
seasoning plant at Insein was closed in view of the impending arrival 
of the dry kiln now en route from America which is to be erected at 
the Government Dep6t, Rangoon. Plans for portable saw-mills are 
also under way, as well as for the erection of a workshop and laboratory 
for timber research, and for the building of dry kilns and testing 
machines and putting up a small saw-mill plant, for veneer cutting and 
making plywood barrels, articles of turnery, and shingles, for all of 
which there should be a great scope among the numerous little-known 
timbers of Burma. 

■ Central Provinces. 

Seasoning of Timber.— In common with other provinces further 
seasoning experiments are in hand in accordance with instructions 
received from Dehra Dun. They were started at 'AHapilli in 1918-19 
and trill be completed in 1920-21. ,Tcnr species are being dealt with, 
including CMoroxylon Swielenia, Grewia tilicefolia, Anogeissus latifolia, 
St^tida ftbrifugtt, Hardtoickia binata. 

Suitability of Timbers.— "Svaai the same Division (South Chanda) 
timber of Saceopetabuit tomentosunt is being supplied to a Bombay firm 
to test its suitability for billiard cues as a substitute for ash {Fraxinus 
florUmnda). ■ • ■ . < 
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Bombay. 

Ftim.— Large samples of the fibre of the Talipot palm {Corypha 
tmbraatlifera'\ were sent, among others, to the Fibre Expert to the 
Government of Bengal and to inter^ted firms from the South Kanara 
Division. Though somewhat brittle the fibre is of extraordinary length 
and tensile strength and might be very useful for cordage of goo^ 
quality when prepared with the proper oils. 
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CHAPTER V. 

FOREST ZOOLOGY. 

Central Institute. 

The followicg items of the sanctioned programme were dealt 

with 

luseels of the Sal. — Borers, {a) Field work, — Observations were 
continued in the two permanent incidence plots established in the borer- 
attacked parts of Thano forest, Dehra Dun, and a third plot of 6o acres 
in the peripheral zone was surveyed and enumerated. Analyses of 
trees showing different degrees of attack were made to determine (a) 
the number of successful emergencies, the proportion of failures due 
to parasitism, disease, etc., and (b) the conditions governing the survival 
of slightly attacked trees. Control measures devised in 1918, involving 
the removal of borer infested trees within the year of attack, were 
tested over about 250 acres, in which area no subsequent damage has 
occurred. 

To determine the seasonal succession of sal borers and its connec- 
tion with felling dates, an experiment has been started in which 12 sal 
trees are felied, one in each month throughout the year, and from each 
tree a log is removed monthly and caged. 

(b) /nscefnry ivor^.— Experimental rearing of larvee from the pre- 
pupal stage in sealed tubes under varying conditions of moisture was 
continued with the object of determining the mortality due to parasitic 
fungi, bacteria, and diseases of unknown origin. The fungi were 
identified by Dr. E. J. Butler, Imperial , Mycologist, who isolated a 
series of species of the genera Adadinm, Aspergillus, Bolrytis, Ctphalo- 
sporiuntt Deadiyplmim, Harpographium, Hilminthospoiium, Horma- 
dendiOH, PenmlUum, Stysanus, (Melanospora) and yertidlKim. Thq 
mixed nature of the fungus flora (wliich contains hyperparasitesj and 
the variation in the morbid symptoms indicate that several factors 
cause the death of Hoploeerambyx s^iiicomis larvs and that the 
prevalence of a specidc parasitic fungus fs less probable than was 
supposed, ' ' * , 

Other prs/s.— Insectary records have been obtained of pests of 
sal seed knd the young seedling. The species primarily concerned 
are Diehoehrosis teptolis, Lasptyeresia pulvtrula and Calandra sp. 

I 
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laseefs of the TisaA.— An illustrated note on tlie Bechole Borer of 
teak, with suggestions for its control, has been prepared, and is now 
in the press as a Forest Record. No field work was carried out by 
the Forest Zoologist's staff, but observations are being continued in 
sample plot areas by divisional officers. 

Insets of the Tbow.— The cbalcidoid parasites of Hypsipyla robtisfa 
have been described by Captain the Revd. Waterston, Bureau of Ento- 
mology, in a paper that will shortly appear as a Forest Record. Work 
has been started on the biology of the hymenoptcrous parasites and 
the predators of the caterpillars of this borer. 

Lac. — A microscopic examination of the internal morphology of 
lac insects was carried out under the direction of the Jatc Mr. F. M. 
Howlett, with the object of discriminating spraific differences in the 
form of lae insects from different kinds of host trees. 

Misceltaneous Pests. — During the year under report i86 consign- 
ments of specimens 'including 1,362 insects) were received for investi- 
gation. In collaboration with the Forest Economist the borer fauna 
of timbers laid down under different methods of seasoning is being 
worked out A total number of 2,614 pieces of timbers laid down 
under different methods of seasoning is being worked out. A total 
number of 2,614 pieces of timber has been received from divisions in 
whicb seasoning experiments are in progress and from this material, 
numerous species of borers (amounting to some 7,ocx> specimens) 
have been bred out, adding considerably to our information on the 
food trees and distribution of timber pests. The more important of 
the new records are : — AeolesUtes hohscricea. Fab. ex Drimyairpus race- 
mosus/ Baioeera titana, Th. ex Steraiha viltosa; Cetvsttim kucostic- 
• tiaim, White ex Anogeissus htifoUa and Grew'ia tilieefolia / Coptops 
ailifieator, ex Aegie Mar$nelos, Careya arborea and Holopteka integrifoliaf 
Dialeges pauper^ ex Cassia fistula f Diorthu eiticretis, Fab. ex Hardwickia 
bimta; Epipedocera afitnis, Chevr. ex Grewia tiliafolia; Gmtholea 
sinipkx,G?^n. cx. Hardwickiabimta; Margetes modims, Gah> cx Atto- 
‘geissus acuminata and Anogeissus^ lalifolia; Nyphasia apieallis, Gah. cx 
Anogdssusaaminata; Ploctcdet usfeiTUgineus, Linne cx BoswcUia serrota, 
and Hardwidtia binata; Xylotreehus quadripes, Chevr. cx ffymenodictyuni 
excelsuin; Xylotreihus renomiuatus, Beeson ex Shorta robusta and 
Mmoora Rohitukat XylotrecJius smei, L. et G. cx Careya arborea; 
Xyslneera ^abosa, OUv. cx Aeada modesta; Platypus solidus,' Wat, c;? 
Acrowrpus frcadnifoUal 
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/«we/ eo//ee//ofi5.— Small batches of insects have been identified 
and retnrned by the following specialists : — 

Strieida and TeuUirediitida by Dr. S. A. Rohwer; Syrphida, 
Stratiomyidce and other Dipltra by Mr* E. Brunetti ; Asifida by Miss G^. 
Richardo; Odouala by Major Fraser; Ap/iida by the Government 
Entomologist! Madras; ^fero/c^/i/o//« a by Mr- E. Mcyiicfc; Carabida 
by Mr H. E. Andrews; BasUydiida by Mr. M. P. Lesne; Tenebriotddm 
by Mr. K. Blair; LameOieorma by Mr. G. Arrow; Curculionida by Dr. 
G. Marshall; Seofyiida and Plalypodida by Col. Winn-Sampson ; 
Cerambyeida and Lamiida by Dr. G. Gahan, While on leave the Forest 
Zoologist visited specialists in England and France and distributed 5iOOO 
specimens of Coleoptara and Hymmopttra. 

iif«se«m.— The principal additions to the museum comprise 529 
specimens of timber showing the work of borersi skins of palm squirrels, 
bats, bamboo-rats, etc. A consignment of 86 specimens of damage by 
borers to the principal Indian forest trees was presented to the School 
of Forestry, Oxford. ' 

Siafff—Coascqnent on the sanction by the Secretary of State for 
the recruitment of four forest entomologists arrangements were made for 
the post-graduate training of certidn LF.S. probationers in cntomoloigy. 
The new post of Systematic Entomologist has been filled by the 
appointment of Snrgeon Commander M. Cameron, M,B., R.N. 

Mr. Beeson was deputed to attend the Imperial Conference of 
Entomology held in London, June 1920, as the representative of the 
Government of India. 

Zoologists Librarv . — 105 new books in addition to periodicals 
were added. 

Tours.— No tour was made during the year except by a field party 
which was more or less continuously in the Thnno forest, Oehra Dun 
Division, United Provinces, chiefly in connection with the Haphcermnbyx 
epidemic. 

Burma. 

Insects of du Teak . — There is nothing definite to report about the 
study of the beehole borer (Duomitns ceramieus). At the suggestion 
of Mr. Mackenrie a number of nesting boxes were put up in teak plant- 
ations in the Prome Division with the view of in d u cin g insect-eating 
Mrds to make their nests in them. As the eggs of D. eerantHus are 



35 


laid on the bark of teak and as two of the most persistent insect- 
hunters, the nuthatch and the grey tit, nest readily in suitable boxes 
the experiment is one well worth trying. 

Another point already under investigation and which appears to 
deserve very close and careful attention is the influence which fire has 
on the prevalence of this borer. The evidence on this point so far is 
veiy conflicting in some cases appearing to lead to the conclusion that 
fire destroys the insect in one or more of its metamorphoses, in others 
that it directly assists the pest. 
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CHAPTER VI. 

FOREST CHEMISTRY- 
Central Institute. 

Research work was resamed with the advent of Dr. J. L< Simonsen 
to fill the vacancy caused by the absence of hir. Puran Singh on leave. 
The latter has since gone on a medical pensioo- 

Gums, Resins, Oteo-resins and essential — Work has been done 

on the following trees, shrubs and products. 

Skimmia Laureota . — ^The leaves of this evergreen under-shrub have 
been distilled and the essential oil isolated. The results of an examina- 
tion of the oil are approaching completion. 

Wo/a— 'T he shrub is common in the Oak ^od Fir forests through- 
out the Himalayas and frequently interferes with the 
regeneration of trees of valuable spCcics. If a r^ular 
supply of the oil can be made nt the most productive 
season the product might well have a considerable 
market value. 

Zanlha^hm alatum . — The seeds have been distilled and the crfl 
is under examination. 

Camphor and Camphor Oil , — The results obtained in past years 
have been sulgect to analysis and it, has beCQ found that the leaves 
of coppiced trees yield about 4 per cent of camphor and camphor 
oil. Further experiments are being made td determine the acreage 
yield of camphor and camphor oil. The oil from the leaves after 
the removal of the camphor is likely to be of Uitle value since it 
contains no Safrol. A detailed investigation of the constituents of the 
oil from the leaves, twigs and wood has been made and the results will 
shortly be published. 

, JndiaH Turpentine.— A detailed study of the turpentines obtained 
by the steam distillation «oC the oleo-resin from the various species of 
Pious occurring in India fa&‘ been -commenced- 

The oil from Phius hmgifblia has been examined and has been 
shown to^consist. of, /i-u-pinene/iB.pinene, cf-eAtene and <f-lon'gifolene. 

Two of these terpenes, cf-carene and </-longifblene, are new- The 
constitation of <f-careoe, which is the cause of the' ready oxidation of 
hte turpenting from.</VriKs longifolia, has been determined with some 
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certainty whilst </>longifolene has been shown to be a tricyclic terpene. 
The results of this investigation have been published in the Transactions 
Ch emical Society, 192O. 570. 

The turpentine from the olco*resin of Pintis Khasya from Burma 
has been examined, a sample of the olco-rcsin having been distilled at 
Jallo for this purpose. Nearly go per cent of oil distilled below 
170'* f 700 mm. and consists of a mixture of <f>a-pinenc and | 3 -pinenc. 
The turpentine is of a very high quality and is equal to the American 
oil. The high boiling fractions contain a sesquiterpene identical with 
(f'longifolene present in the oil from Pinna lonfffolia. 

Medical Researdi . — A number of specimens of the flower heads of 
Artemisia ntaritinta have been examined, but no Santonin has been 
isolated. 

The root bark of Morinda dlrifolia has been shown to contain 
in addition to morindone, rubiadin, monomethyl ether and alizarine 
a-methyl ether. Experiments on the synthesis of morindone arc in 
progress. 

Miscellaneous inqturies.—As usual a number of analyses of samples 
submitted by forest officers have been made whilst the usual moisture 
determinations have been carried out for the Forest Economist. 

PubUcatioas . — 

1. The constituents of Indian Turpentine from Pimis hngifolia, 

Roxb. Part I, by J. L. Simonsen (Trans. Chem. Soc., 1920. 
tr 7 , 569-) 

2. Note on the Constituents of Morinda citrifolia, by J. L. 

Simonsen. (Trans. Chem. Soc. igza ///, 561). 

3. The distillation of Camphor in India, by J. L. Simonsen and 

T. P. Chose (in the press}. 

Punjab. 

Standardisation of Indian Turpentine from Pimis longifolia.—har^ 
'quautitics of turpentine arc now distilled 'annually from the olco-rcsin 
o( PfHUs longifolia, and attempts have been n^dc to produce a standard 
turpentine of uniform composition at Jallo, bill although progress had 
beep made, a standard turpentine had , not bhen produced prior to an 
. investigation made by the Manager, Captain Guest, during the year. 
The following description is taken in extenso from the httcr's report.' 

The first step .In attempting to produce a standard oil is to decide 
on the standard of oil desired; the second step is to arrange^the distilla- 
tion so as to produce the miximum amount of oil of this standard. 
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There is a considerable literature on the subject of turpentine 
specifications, but, from the economic .stand-point, as Indian turpentine 
will have to compete with American turpentine it was decided to accept 
the specifications recently drawn np by the U. S. Bureau of Chemistry 
with a view to general adoption in that country. The specifications arc 
detailed below : — 

S^ttiJUalion/m Tiofientuit. 

Specific gniWt; 9 (fi'S'/iS'S'C. 

Refractive index tsP C. ... 

loftiel boiling point at 76a mo, preunre 
Diitilling below i 7 aPC. & 76a mm. preemre ... 

COIonr— *' Staadud '* or better, , 

Appearance — Shall be clear and free from euapended matter and water. 

The distillation process consists of a primary distillation'to separate 
the solid residue (rosinj from the liquid distillate. The latter is 
separated into the bulk oil and inferior oil, each of which is sub- 
ject to re-distillation in order to separate the quality I oil from that 
of quality II and HI. It was considered that the three physical quali- 
ties which could be usefully employed for control tests are 

fej Refractive index. 

Specific gravity. 

fej Percentage distilling over below lyo'C. f 

(a) Refractive Index is probably the best property to rely on but 
was ruled out owing to lack of the necessary refractometer. 

f Specific Gravity at first sight appeared suitable. In general 
tbe specific gravity increases with the boiling point of turpentine and 
eventually a certain specific gravity is reached beyond which the tur- 
pentine could not conform to the specifications. Experiments were 
carried out with a view to finding this maximum gravity, the intention 
being to procure a ball which would just float at this particular density 
and put it in tHe turpentine issuing from the condenser. The bail 
Vrould rise to the surface when the miximnm d.ensity allowed was 
attained and at this ptdnt the distillation would be stopped. 

Unfortunately for the idea the experiments showed that the varia-* 
lion of density with the boiling petint was not regular. It was found 
that the denmty decreased to a certain point and then began to increaset 
There were also other difficulties and so this idea was dropped* 


Mas. 

Min. 

0*8790 

0*869 

1-478-7 

1*468 

160PC. 

150%, 

•00 

4 

90 % 
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(c) PercentPge distilling over below 

This property was then considered and after a few preliminary 
trials a method of eontrol was framed and has been used with great 
success. 

The method in operation is as follows : — 

The bulk oil obtained in the primary distillation together with 
Z5 % from the re-distillation of inferior oil is collected into one 400 
gallons tank until the tank is full ; this tank will contain 400 gallons of 
oil having deGnite properties. A Grst charge of 50 gallons from the 
tank is re-disUlIed and a dcBnitc volume (42 gallons or 84 % ) of quality 
I oil is distilled over and condensed. An average sample of this 
quality I oil so obtained is tested in the laboratory and the volume 
distilling over below i^o^C. is found. If the volume is found to be 
below (or above) 90% (sec speciGcation) then it follows that rc-distilla- 
tion was carried loo far (or not far enough) by the distiller and orders 
are given that in the subsequent charges from the particular bulk oil 
tank the amount distilled over as quality I oil must be less (or more) 
than the amount obtained from the Grst charge of 50 gallons. 

Great care is taken that the control test is carried out under 
identical conditions each time. This is of paramount importance, for by 
varying the conditions almost any result can be obtained. 

It is intended to pass the quality I oil obtained from several bulk 
oil tanks into one 1,200 or i,doo gallons tank and so average out the 
slight individual variations. 

The benefits resulting from this method are — 

(0 The turpentine conforms to the proposed American specifica- 
tions, in fact its limits arc much narrower than those 
allowed in the American specifications, and this standard 
is continuously obtained. 

(ti) The yield of quality I oil is slightly higher than with the 
old process, (I’Sjr gallons per maund of crude resin ns 
compared with T’45). On a yearly distillation of 36,000 
maunds a still, quality I oil is increased by 4,300 gallons 
with a corresponding profit of Re. i a gallon. 

(at)‘A certificate of physical properties can be issued with every 
drum of tutpentinc sold. It is hoped that free issue of 
this certificate will go a long way towards stopping that 
practice of adulteration of turpentine which is so preva- 
lent. 
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TTu utilaaHm of waste resinous itiotttri^ha\avt&\.\gi\\oxi has been 
ni pfii. at Jallo to convert the waste resinous matter consisting of earth, 
pine needles, bark and wood chippings which have generally been dis- 
posed of by hping burnt in the open into saleable lamp-black by con- 
suming it in a lamp-black chamber made of unserviceable resin-tins. 
Crude resin contains 5 % of such waste matter. It is expected that with 
a proper chamber ilb. of lamp-black will be obtained from each maund 
of waste material. The prices of two well knotvn grades of lamp-black 
in Bombay are Re. 1-8-0 and to annas a lb. Turpentine of quali^ 111 
and resin oil are expected to produce a very good grade of lamp-black and' 
if this is so a new outlet for the former and for surplus resin is found. 

Borbia. 

TffW ff fVff The Government Tannin Expert Mr. Pilgrim was ■ 

engaged in an investigation of the tan-stuffs of the Sunderbans between 
June igig and February 1920. It was, therefore, in the main an inquiry 
into the products of the mangroves. For this work Mr. Pilgrim was 
deputed to the Board of Industries, Bengal, and his report is being 
published through the latter. 

He was subsequently released from his work in India to take np 
the duties for whieh he was first engaged, namely the examination of 
the tan possibilities of Burma. He is now busy with an examination 
of the oaks and chestnuts indigenous to Maymyo and its vicinity. The 
preliminary tests have i^ven promising results, and considering the 
wealth of species and individuals of the Cupuliferae in certain parts of 
Burma it may be hoped that commercial development will follow these 
investigations. 

Mr. Pilgrim writes that it will be regarded as somewhat surprising 
that in the Burma oaks, as a whole, the wood shows infinitely more 
promising results than the bark. Such are the woods of Quercus Had- 
leyaotti one of the commonest oaks on the Maymyo plateau which yields 
an infhsion which is free from any black colour, and of QttereUs spiedta *■ 
' Arar. mieroealyx. T%e outer layers 'of the bark of the')afler two and'of<"* 
■ Querms Griffitht-are ‘capable' of gjvlng' useful ^tt^ts with good 
tanning properties but^-muefa -infi^or 'in colour to those of English' 
oaks.- Another roak' <9. serrata has given .'promising results from i'fs' 
leaves ^nd' galls. Lastly remarkably good preliminary reslilts ' have 
been obtained fropi the wood of one of the commonest ’ local trees, the 
chestnut Casimopsts tribultddes. 
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The Tannia Expert makes the folibwiogf interesting remarks in 
comparing the Burma oaks with those of other countries. 

Difference between Burma Oaks and those of Europe . — ^This 
consists mainly in a tendency, on the part of the tannin in the former; 
rather to resemble that of the oak bark of Europe than that of European 
oak wood, in that it veers towards catechol-tannin reactions with a cor- 
responding redder infusion than that obtained from the European wood. 
The tendency is quite strongly marked even in the best of these woods, 
'' tvs., that of Qtiereus Lindleyaua, which however seems nevertheless to 
possess the valuable weight-giving property usually associated with 
oak-tannag& 

“ Most strongly marked of all is the catechol-tannin tendency, in 
the ci^e of Quereus fenestrata bole-wood which indeed seems to contain 
at least a very large preponderance of tannin of the catechol class. On 
the other hand the wood of Quereus Gtiffitkii is the one which most 
closely resembles English oak wood and seems to contain almost 
entirely pyrogalloi tannin. It, however, does not by itself seem to be 
giving nearly as good-coloured a leather as the pinky-buff of the 
Qtteretts Lindl^ana. As for its wdght-giving properties I am, at the 
moment, unable to quote them as the tanning experiment with Quereus 
GriffUMi is not yet completed. It may be mentioned, in passing, that 
Quereus spieata wood, which appears to contain equally pyrogalloi and 
catechol-tannins, has in my smali tests given the best weight so far 
obtained from these woods. 

" It is unfortunate that, owing to the objectionable harsh leathers 
obtained from a number of tan-stuffs including for instance many 
mangroves, any tendency towards redness of even good leather is apt 
to be objected to by European -.tanners. The pink-buffs however pro- 
duced by these local oaks are no worse than that which has proved 
accepfkble^ in the case of the well-known and much used quebracho 
WOO(d and the, leather appeara to have the superiority usually associated^ 
.with oak. In gny-case a slight treatment wi(b the local galls of Quereus 
'arfrafa appears successfully po eliinin&te the/plnk colour and it • would 
be opeh to the manufacturer, as I have stated earlier in this paper, to 

***** “f * 

adm^ a small quantity of the galls in to, his Bnnha oak extract if he 
thought well. An alternative would be to prepare and sell -a certain 
quantity of a separate galls-extract along with the oak wood extract; for 
‘use in small preparations, .at the end, of the tanning '’proces^ 
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" Comparison with some Indian oakst — 

-Querais iueana bole>wood (sample from the Inspector-General of 
Forests, Simla,) gave a theoretical yield of 87 % of ' ciystal ’ extract, 
with a theoretical-maidmum-possible percentage of tannin of 50%. 
The tan is somewhat on the red side. The bark of the same species 
showed a yidd of so%, with a maximum possible percentage of tannin 
therein of 64 % . This bark gave nearly as good a result as the bark 
of the local Maymyo chestnut Castenopsis iribulmdts and better than 
’ any of the local Burma oak barks so far examined. 

“Oaks from the Darjeeling neighbourhood showed, as a rule, com- 
paratively low possible percentages of tannin in the bark extract 
although there was one notable exception, that being the Himalayan 
Oak l?«erar/s/ 1 '««/ra/a, whose bark gave a 2$% yidd of 62% crystals 
'(calculated thecretical figures). I have obtained no such result from 
the local Quereus feuestroia, bnt I do not believe that the two species 
are entirely identical ; and in any case locality is always likely to prove 
an Important factor and the Daijeding trees grow at an elevation of 
about double that of Maymyo. There is a similar difierence, but in 
favour of Burma, in the case of Castonopsis tribuloides wood." 


CHAPTER VIII. 

FORESl PUBLICATIONS. 

Although this branch is not yet organised it forms an integral 
part of a research institute. 

For reasons given elsewhere in this report the output of literary 
effort, memoirs, records, bulletins and leaflets of the central Institute, 
which alone are dealt with in this chapter, was much less than usual. 


The following publications were either issued during the year or 
are in the Press : — 


Serial No. 

Name at publication. 

Author. 

Braneh of nsearch. 

1. 

FOREST RECORDS. 

/SSIUi/. 

Note on Hcfta tcuureuttt. Hole ... 

R. S. Hole ... 

Botany. 

2^ 

Note on Imra BiiUeimtttt, Hole ... 

Notea on the Larvie .md Liie-hiatonea 

DOe toe 

1>0. 

3a 

C. F. C. Beeson... 

Zoology. 

4« 

of Frioniiie Beetke. Coleoptera, 
Csrambycldic, I’rioniiie. 

Tbe Lite lliatoi^yof tbcToon Shoot aod 
Fruit Borer, Hy/si/tyfa robnsta, mtb 
cugGcatione lor its control. 

Note on the Mcclianical Strenstb and 

OOa aas 

Do, 

3a 

R. S. Pearson 

Econoiqy. 

6. 

Seasoning Properties of Sfietea 
robiuta iiinber. 

Ja Tim. 

Note on AObresiation of Ravine Lands 

C. A. Snytbies ... 

Silviculture. 

9m 

in tbe Etawab Dbtiict, United Fro* j 
Vinces. 

Note on tbe Bee Hole Borer of Teak ... 

C. F. C. Beeson ., 

Zoology. 

8. 

Note on Lac and Sbellae 

11. A. F. Lindsiyr 
and 

C. H. Harlow. 

R. S. Hole 

Econoniy. 

9- 

Note on tbe Regeneration of Sal Forests 

Botany, 

JOa 

' FORESr BULLETINS. 
itsutil. 

The Oonstmctioii of Calcareous Operculn 

C. F. C. Beeson... 

Zoology, 

111 

by longieom Larvin of the Group Cer* 
ambycini (Coleoptera, Caranbyiddie). 
Note on Bollong Limber D(i^/rroea^Kr 

R. S. Pearson ... 

Econontys 

Ifli 

pBomt, Roxb. 

la Trtts. 

Note on Fyinma, Albaror Jarol Wood 

DOi tit 

Do, 

13* 

(Lagirgbramii T/ot-Begiug, Retx.) 
Note on Weights at Seeds ... 

S. H. Howard ... 

Silviculture. 

I4a 1 

Note on Adtna eoiA/olia ... 

C. E. 0. Cez 

Economy. 

>5# 

Note on Odina IVodtar ... w 

l)Oa ttf 

Do, 

tfi 

Note on Bombux matabantum ... 

J30t ana 

Do, 






APPENDIX I. 

Administration Report of the Forest Research Insiitote, 
Debra Oun, for the tear 1919-1920. 

Aimmistration . — The post of Conservator of Forests which was 
held by the President of this Institute was converted into one of Chief 
Conservator with eilect from ist March 1920. 

Mr. W. F. Perrde, C.I.E., held this post from ist July 1919 to 
17th April 1920 and the writer of this report from 23rd April 1920 to 
the end of the year while Mr. J. £. Macpherson, Personal Assistant, 
held charge of the current duties in the interim. 

The names of the officers who held charge of the various branches 
are g^ven below 


Branch of Toreat 
Research In- 
Btitute. 


Uoma AHD BATS. 

Fram 

To 

1st July 1919... 

aoth October 

1919. 

aist October 

I9I9< 

30th June 19SO 

a 

latjoly 1919... 

95th November 

*919. 

96tb November 
1919. 

3otb June 1920 

latJoly 1919... 

a6th Augntt 

1919. 

aith Angost 

1919. 

6th November 
1919. 

7th November 
19x9. . 

xith Usrcb 1920 

t 

lath Uarch 1920 

a ' 

30U1 Jane 1910 

lat t9i9..i 

aStb lioremhw 

fw < ; , 

asth Noveinber 
V919. - 

6tb ' Febmniy 
1980. , ,. , 

l^h*, 'Ftbroary 
1930. V 

jstjuly >919.,. 

igth November 
»9«9. 

30U1 Jnne 1980 

I4tb Novenlber 
1919. 

7th Uarcb 1996) 

dtb Usrdi 1920 

Sotbjone 1920 


Name of o£Scer In charge of 
branch. 


Ur. W. F. FerrSe, C.I E , J^n- 
tetvator of Forests and f rest* 
dent, Forest Rraearch Institute 
acd Collage. 

Ur. S. H. Howard, BJt., Ue- 
{intF Conseroator of Forests 
United Provinces. 

Mr, C. F. C Beeson, U.A,, De* 
puljr Conservator of Forests, 
(PuaJab) and Forest Zoologist. 

Ur. S. H. Howard, B.A., De- 
puty Conservator ol Forests, 
United Provinces. 

Ur. R, S. Pearson, •F.Ii.S., ■De- 
puty Conservator of Forests, 
(Bombay), 

Ur. C. E.C. CooE, Deputy Con- 
servator of Forestry Central 
PrBviaeea, 

Ur.A.J. Gn»o!i;F,L.S.,F.C.H , 


(Punjab). , • 

Ur.C. E.C. Cox,' Deputy Con- 
servator. of Forests, Getitnl . 
Pn^nces. ’ . " 

Ur. C.F.C^ Beeson, U,A.,DBpn^ 


Ur. J. E. Maephetson, Personal 
Assistant to President, Forest 
Research Insbtnfeand College. 
Ur. F. U, Hewlett, Impend Pa- 
thological Entouinogist of Pnss. ' 
Dr. }.L. Simonsen, DiSn, F.CC.' 

Ur. A. J. Gibson, F.L^, F.C.k!;" 
OSHating Conservator of Foi>< 








Establishment . — The absence ofMr. R. S. Hole (Forest Botanist) 
throughout the year, and of Messrs. R. S. Pearson (Forest Economist), 
C. F. C. Beeson (Forest Zoologist) and of Dr. J. L. Simonsen (Forest 
Chemist) during parts of the year was the cause of these numerous 
changes and necessitated the President and certain of the Research 
Officers bolding charge of other offices in addition to their own. With 
the return of the heads -of branches from leave the position will im- 
prove in 1920-21 and the work of all the branches be in full swing by 
the end of it. 

The post of Personal Assistant to the President was created 
during the year and Mr. J. £. Maepherson, on relief from military 
service, was appointed Personal Assistant with eficct from the 16th 
October ipip* 

Under the new reorganisation, five members of the Institute who 
as assistants in various branches have done some years of honourable 
work, were given gazetted rank, the promotion dating from ist March 
1920. Messrs. B. L. Gupta, Abdul Hafiz Khan (Botany), Gurdit Singh 
(Silviculture) and Nivaran* Chandra Chatteijee (Zoology), kverc put in 
the new grade of Rs. 250— 20— *550 and Mr. Tarak Prashad Ghose 
(Chemistry) in the grade of Rs. 210—10 — 400. 

Sanction to the revision of the major portion of the clerical and 
the menial service was received during the year, but in consequence of 
the continued high costs of living and the rise in salaries which have 
recently been granted to corresponding establishments in the Punjali 
and the United Provinces the qutstlon of further increase of pay of 
the clerical, subordinate and menial establishments is under considera- 
tion. 

Buildings. — No new work was undertaken during the year but 
, qxisting buildings were kept in repair. Much time was spent by the 
' senior officers of the Institute in considering the acquisition of the new 
site,' 'the layout and, in a few cases, the plans of buildings for the new 
' Research Institute. 

Fittings ahd /VirMiVMn'.— Little (»pcndi(urc.on this head was incur- 
red during the year except that the equipment of thc’chcmlcal laboratory 
has been improved very Considerably. The students • df the Provincial 
Forest Service and Ranger classes are at present badly equipped 
,for the practical study of Chemistty, Physics and Encdnccring. 



Research Offiees . — The standard of work in all the offices was 
well maintained. Work tends to grow, especially in the President’s 
office, and with the large amount of organising work looming ahead, 
pardcuiarly in the Economic branch, some increase of clerical staff 
appears inevitable. As regards the President’s office the situation will 
be clearer if, as is hoped, the Ranger classes and College are handed 
over to the United Provinces on ist April ipai. 

Gioatitk.—Tbe labelling of the trees and shrubs in the Forest Park 
and College grounds requires and is receiving attention, 

Libiary . — Further additions have been made to the central as 
well as to sectional libraries. Steps are being taken to provide the 
Chemical Branch frith an np-to-date library. The number of books 
and periodicals on the registers of all the libraries on 30th June last 
stood at 6,84s and 7,764 respectively, 

Work of Officers . — In spite of the temporary paucity of staff all 
the officers on duty, both the heads of branches and their assistants, 
have done their very best to keep up the standard of work and to give 
all the assistance which was asked in lecturing to and even taking 
charge of classes of students. Mr. C. E. C. Cox severed his long con- 
nection with the Institute and took back to the Central Provinces the 
good-anshes of his feUow-workers. Messrs. Pearson and Beeson 
spent much of their time out of India in furthering the work of their 
branches, namely in purchasing plant and improving the connection of 
this Institute with other similar bodies and with experts and specialists 
in Europe and America. The importance of such connection and 
co-operation cannot be ovei>eatimBted. 
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APPENDIX II. 

FINANCIAL. 

The expenditure of the past two years is compared below : — 



Kxiienditure during 
the year. 

Dlflerenee 
+ or — 


1919-ao. 

AVI. 

Stotee, Toole and Plant 

Its. 

Rs 

Rs. 



S,o8i 

8328 

+3.947 

AVII. 

Buildinga, etc. ... 







3.810 

+657 

AIX. 

Miecellaneona 




Bla. 

Conservatora 


35.972 

+22,295 



11(307 

18,996 

+7.689 

Ulb 

Superior Officers ... 






71.757 

58,866 

-12,891 

BIc 

Subordloate Forest and Depfit Csiahlhli. 


s 



ment. 

13.776 

19.736 

-1.040 

Bid 

Office Eetabllahment ... 






28.761 

33.S>8 

+3,737 

Hie 

Deputation and tpeclal allowanccB ... 




Bir. 

Compensation for dearness of prorislons ... 

13.80a 

9.S14 

-4,378 

BII 

TravellinB allowances ... 

1,640 

1,606 


Bill. 

Contingencies ... 

15.5** 

•6,558 




11,555 

>7.346 



Total 

1,90,061 

2,16,270 

+26,209 


The increase under AVI is due to the purchase of machinery for 
the Economic Branch. 


The increase under AVII is due to I»'gh rates being paid for 
labour. 

The increase under AIX is mainly due to the cost of the illustra- 
tions of Mr. Lccte's report on Lumbering and Wood Working Indus- 
tries of the United States of America and C<)t>!ida being charged to 
this head and in a less degree to the purehssc of more chemicals for 
the Forest Chemist and to a larger expenditure having been incurred 
on experiments by the Forest Economist and Tannin Expert and as, well 
as to the entertainment of a surveyor on daily labour for survey of thf 
pew Research Institute site. * 




The increase under Bla is due to the elevation of the President's 
post to that of a Chief Conservator of Forests and to the appidntment 
of Mr. A. J. Gibson, officiating Forest Economist as officiating Conser- 
vator of Forests. 

The decrease under Bib is due to the absence on leave of Messrs, 
R. S. Hole and C. F. C. Beeson and to no other officers having h ee n 
appointed from outside to fill their places. 

The increase under Bid is due to tUe reorganisation of the ngrien i, 
Miscellaneous and Menial Establishments having been brought into force 
with effect from 15th July igig. 

The decrease under Ble is due to the departure of Messrs Hole 
and Beeson on leave and to no reUiining fee having been paid to Mr. 
W. Raitt, Paper Pulp Expert. '"V ■- 

The increase under BIl is due to extensive tours having been 
undertaken by the President and the Silviculturist. ^ 

The increase under Bill is due to the purchase of a large tfliSBe^ 
of books for the Forest Chenust and to the binding of more books than ^ 
usual. 
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APPENDIX III. 


List of Forest Publications issued since the creation of, 
the Forest Research Institute. 


I—BULLETINS (OLD SERIES). 


Pities 

(eseluRive of 
pickinE, 
pottase, etc.) 
Rb. s. p. 


t^Note on the Bee-Hole Borer of Teak in Bumtti by E. P. StebbloE. (Oh/ 

o//f^/) ... ... ... ... ... 040 

nofe on'/he Quetta Borer (JEohahei sar/ut), by the same author. (Oh/ 

^ 0 / print) eee oe* eap O 8 O 

• 3.— Note 00 the Chilsoza (Pihus Gerardiaua) Bark-BorioE Beetles of Zhob, 

Baludilsta'o, by the aaine author. (OH/e/On'n/i ... ... o 8 o 

tiMIttt : ita natural erowth and artificial propaEation, with a 
deieriptien of the method of tappiuE the tree and of the preparation 
of ita rubber for the market, by E. M. Coventry ... ... o ta o 

S^Notes on a Visit to aome European Schools of Forestry, by £. P. StebbioE see 
6.— memorandum on Mechanical Teata of some Indian Timbers, by W. H. 

Everett ••• ooo eoa •• 

7r— Note on the ChilEOza Forests of Zhob and the Takht-i-Snliman, by E. F. 

StebbinE lOule/pnnI) ... ... ... ... 

8^N0teonttaeI.ife-Hiatory of Hephttnauiyx s^iHiorNis (The Sioshbum 
Sd Borer), by the’aame author ... ... ... 

p^Note'pnthelalluenceof Fore^oo the Storage and Regulalion of the 
' \l^er-S^ply, by S. Earj^-Wilmot 

lor- Note (H^tfae'Uuki Fig-Tree Bbibr of'*bBlnchibtnn IBalotem ruim): by 

E..|. StUiblng; i; ... -rs..'.. 

11.— On Somb Assam Sal (SAurrf ra&iM/a), Insect Pests, by the same author 

f ** » Ob , 

■ 

^n.-LfiAFLET5. 

t.~llie Sal Barlt-Boitr^(S/^ro/f>/rs SivahLtmu, Steb.V, ^*£. 7 ’>bieb- 

•“'hlng. (OH) j>/ jJjjjM/) . ... •... ' .*..7 V-’ ... o'- 4/ e, 

3.— The/Trak Delbfiat^ (HyUaa puira, Cnm.)i by tl^o shme hiilHor. ( 0 <// * f * 


0 s o 
*0 IS o 
09 a 
toe 

070 

1 ID o 


of print) 


3.— The Teak Leaf Ske^etonlwr (F^roHS/e tnatfarralit, Wllrili by' the same t ; 

.'author. {Out 0/ print) 1 ... ... I ‘ ... * & o ^o 

/4r-ThS Larger Deodar Bi^k-Borer {Stolj/lus ma/er,;Sfeb.), by the same ■ A' . 
, author. {Oui of print) ^ ... • ...' • ' ... ot 4 p 

5.— The Blue Pine “Polygraphus " ^lark-Borer ^JPolvgraphus ma/er. 

Steb/)^ hy'the same antnor. (Out of print.) 




... • 


•w ^ eyki 


o 


III^PAMPHLETS, 


PmcE 

(exdutive of 

• pteklng, 

pottage, etCi) 
Ra. a< p. 

lE-oNote on Utillutien of Khair Foretta io Soaieni Bengal and Aaaani, ^ 

Pnraa Singh, {flutojprmt} ... ... ... 040 

a^Xbe Attack el the Bark-Boring Beetle in the Conifenraa Feresta fn 

Simla Oitehment Area, byE,P. StebMng ... ... o 8 o 

a, —A Gleasaiy of Forest Technical Terma for (Ise in Indian Foreetiy, 
hy A. M. F. Caeeia (RtwheJ and ittutd as BuIMm No 4, New 
Sftitt). {Oul afpruii) ... ... ... ... 040 

4^17010 on Lae and laeCultivstion, fay IX N. Avasia ^ ... ... o s o 

5..-)(otesonSalla Bengal,by A. L.HcInt{re. (Oict o/^rAtl)... » 040 

6<->Nate on Forest Keservation in Burma in the Interests of aji Endangered 

Water-Supply, fay A. Rodger *«a HO loo 

7._Noie on Andaman MaiUe Wood or 2 ebra Wood {Diotfyret Xurtit, 

Hiem.), fay K.,S. Troup «M aae ••• ne* O O 

8>— Note on the Collection at SCatlatieal Data relating to the Principal 

Indian Species, by A. U. F. Caecia ... ... ... o to o 

g.—TaUea showing the Progress In Werking-Flana in theProoinceaentaide 
the Uadraa and Bombay Breaideneles np to gist December 1908, 
by the same anthor .m ... ... ... O 10 o 

go, — Note on Burmese Lexa Wood {Logtrstramio fomrufsta, Firesl,}, hF R. 

S. TVoop ... ^ .M ... ... ... 0 a o 

11 ~.Note on Canllia Wood {CaraUh itatgtrrimo, DC.), fay the same anthor 0^ o 6 
Hj— N oteenFetwun orTrinoomali Wood (Benya jtmmmllfa, Roab,), ty 

the same author ««« ••• ••• 0^0 

13. — Note on Bnrmese In Wood (D^ftraeatpai ttdmtahtia, Rosb.), by the , 

same author «on ««« Me eea ••• I O O 

14. —Note on Burma Padouk (Pitrocarfm^ Hierrocorpiit, Knrx.), by the same 

anthor ... ... .m .m ... ... too 

15. ~Note on the Preservation of Bamboos from the Attacks of the Bamboo 

Beetle or <* Shot-Borer," fay E. P. SlefaUng ... ... 070 

i6j>— Note on the Best Season for Coppice Fdlings of Teak ( Tutona graMflr), 

by R. S. Hole ••• ••• »#• eso oee O ® 

H t * 

1V.-BULLET1NS (NEW SERIES). 

^ • 
i^Note on Calorlmetrie Tests of Some Jndiao Woods, by Foran-Singh ... o d o 

0.1— Uemomodum on Teak Plantationein Burma, by F< A. Leete .. o Io o 

3. — 'Note on the Relative Strength of Natnnl and Flantatien-Grawn Teak 

n Burma, by, R.-S. Pearson ... ... ... ... 040 

4. — Second Edition of the Glossary Of Technical Tbrms for Use in Indian 

..Forestiy, by A U, F. Caccia, revised ly 1 ^ S. Tmnp ... ... 060 

5'~~^c Blue Pine Tomieua Bark-Borer (Tomis'ciis RMiatn^pi), by E.P. . 

Stabbing ^ ... ... ... ... QUO 

6,— MemmanBum on the Oil-Vsine of Sandalwood, fay Puran Singh ... o s o 

FiT-Note on the Chemistiy and Trade Forms of Lac, by the same anthor ... 03a 

8.— Note on some Germination Testa with Sal Beed (Shortataiuito), by R. 

S.TroDp... ... ... „. ■ ... -o a o 



Prick 

IV.— BULLETINS (NEW SERIES)- 

postage, . 
Ra. a. p. 

p.—Note on Realn Value of Podophyllum Smodi and the beat season for 

collecting it, by Fnran Singh ... ••• ... ••• » X 3 

10. — Note on the Bark-Boring Beetle Attadc in the Coniferous Forests of 

the Simla Catehnient Aiea, 1907 — 1911, byR. S Hole... 030 

11. — h Further Note on some Chsnarioa Insect Pests of Uadras, by V. 

bubramania Iyer ... ... ... ... ... O If o 

12. — Note on the Bark-Eating and Root-Boring Beetles of Babul {AtaHo 

arabiea >, by £. P, Btebblng ... ... ... ... 040 

13. — Note on Liguo Protector as a possible means of preventing timber from 

splitting while seasoning, by R. S. Pearson ... ... o j o 

14. — A Further Note on the Relative Strength of Natural and Plantation- 

Grown Teak in Burma, by the same author ... ... 030 

I j, — ^Note on the Technical Properties of Timber with special reference to 

Cedrela Tooua wood while seasoning, bF the same author ... o 1 o 

16. — ^Note on Gumbar ^Gmtlitia arborea, Rozb.}, Iqr A. Rodger ... ... 030 

17. — Note on Bija Sal or Vengai {Pteraearpus Afortupium, Roab.), by the 

same author see see »»• O ^ ^ 


18. — Note on Sain or SaJ (Terui/uaUa tomeulosa, W. and A.), by the same 

^ author ess *«« ••• oaa ••8 O 3 

19. — Note on Benteak or Nana Wood {Lagerstreemia lauttelatu. Wall.), by the 

same author ... ... . ... ... ... o 3 

so.— Note on Sandan (Ougetuia dolhergieidu, Bentb.), hy the same author ... o 3 

ai( — ^Note on Dhaura or Bakli {Anogtitmt latifoHa, Wall.}, by the same 

author ... ... ... ... ... o 4 

23.— Note on the Causes and Effects of the Drought of 1907 and 1908 on the 

Sal Forests of the United Provinces, by R. S. ‘^Up ... ... o 5 

33.— Note on the Preparation of Indian Forest Floras and Descriptive Lists, by 

S, Hole ... ... — .. ... ... o 4 

34r— Note on Tbipentines of Pinus Khoiya, JHnus Utrktaii and ^ims txalsa, 

by Purnn Singh. ... ... ... ... ... o 3 


35. — Development of the Culms of Grasses, by R. S Hole ... ... 

36. — Note on the Resin Industry in Kumaun, by E. A. Smytbius... ... 

27. — Note on Blackwood ’{Dattergia Mi/oBa, Roab. ), by £. Benafcin 

38.— Note on Dbauri ILcfgeistreewiuparviflorOf Roab.}, by the same author 

29. — Note on Sundri Timber (/fsriYiVm minor, Lam.), by R. S, Pearson ... 

30. — The Compilation of Girth Increments from Sample Plot Measurements, 

byR. S. Troup see ••• aof atg 

31. ^ — Note on Indian Sumach (Rhua Cofinus, Linn.), by Puran Singh ... 

3a^Note on the Burma Myrabolnns or " Panga fruits" as a Tanning Material, 
by Puran Singh ... ... ... ... , 

33. — Mote on an Koquiiy by the Government of India into the Relation' 

between Forests and Atmoapberle and Soil Hoistper in India, by 

M. Hitt tee oes eoe 

34. — Note on Red Sanders {Pteroearfiu tonfalimu, Linn f,), by T. A. 

Whitehead ess •*« oee ,, y 

on Uabal (Acaeia arabiea, Willd.), J. B M&ltUnd-lCfrwRn 

SSsP^Note on Koknn or Lampatia Timber (Duaban^a sonneraftaid'Ma Han ) 
by R. S, Feanon ... 


'o a 
r 4 
o 4 
o 4 
o 3 


2 

a 


o I 


o 

o 

0 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 


o 

o 

o 




ago 



s» 


7Me> 

IV.~BULLETINS (NEW BERIESW<»«</AJ. 

POBt^lCtC.) 

, Its. B. Pf ' 

37<— Note OD tbe Contnetlon and Warping tvbich takes place In jPAuit 

/ongf^ottia Umber while eeaaening, fay tbe same author... ... o is o 

38, — The Gonatructiou of Calcarous Opereula fay Lengieora Larva of tbe 

Group C«rHm 4 >(M(CaleapterB,Cerainbj^m), by C.F.C. Beeson 030 

39. — Note onHoHong Timber iDipiaotarpiu pUomt, Soxb.), hP R. S. 

Pearson ••• eea •a* 0^0 


V.— FOREST RECORDS. 


VOl I, Fart 1.— A Note on the Lee Insect (TacAarAo fooM), its Life* 

History. Fropagatlon nnd.Ceileetion, hy E.F.Stebb. 
ing. {Out ^ print) ' ... 

,, Part 11. Preliminary Note on the Development of the Sal 
in Volumr and tn Money Value, by A. M. F.Caccia. 
{Out of print) 

••• enb ees 


h * 


140 


Fart 111.— I. JPttrctarput daltirgieUn, Rnab. 'Andaman Pndonk),^ 

Iqr B B. Osmsston 

,, a. A Further Note on the Chllgosa Bark'Borlng.Beetles 
ofZfaab, ^ & P. ^ebblngand Captain £. H. S. James , 

' „ 3 . A Note on the 1 reseat Poniloo and FiitoreV * v v 

Prospects of the Cntdi Trade in Burma, by R. S. 

Troup •0* 000 *00 as* 

> „ 4 * Noieon tbe faTanufactnre of Ngal Camphor, by Puna 

Sinrt. {jOatof print) •»o baa 

Bait' IVii— I. A Chemical Investigation of tbe Constltneols ofS 
Burmese Varnish lUdauorrhtta ntilata. Sap.), by 

Pttran Singh ••• oos *00 Voso . 

• „ s. The Selectloa System in ludiao Forests as esempli* ^140 
Sed in Workiog Plans based on this system with a 
short deseripiion of some Conl^eolal Methods, by 
A..fal. F. Caccia ... ... k . .t. ... 


V 0 I. II, Part 1.— Note 'on some Insect I%sts of tbe Hlmalaysn Oaks , 

(Qnertaa dflatata and Q, intana)) by E. P. Slebbing. 

(Onlla/ pritU} ... ... . ... ... o 6 

„ nut II.— liote on tte Fiasibliily of Some Indiso Wood^ by 

’ R. S.TI[oup.^ iOwl^ptint) ... ... 1 fi 

„ ’ Port' lll^t. Monograph! on, the SyJrieultnre of ttarianMa') 

Knaim (AnjsnX by D. O. Witt ... ' ... I 

— ... . - .. aff 3 4 


. ,, „ 9.* Notes on Saoml (Germination and Grawth 1 

/> ^ /.aadaiSMliogsJby^l. Roma Rao ' ... Jr 

„ Port IVf^Note oU'liosf ^ (be Sandal Tree, by (the same ' ' , 

. ’■ author '/ • ... ... ... p o 

VblklH, Rajrt -'I.— Note on home Statl^fdil and mherJnfermatlan regard* * ' 

*, '■/ Ing tbe T pah Forests' of Burm, by R.S. Troup ... « la 


•t* ys 

.Bsrt ‘ ll^Prdllmloary Note on 'tbe Antiseptic Treatment of •' 
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